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MATHS ( QUESTION BANK )

9.DIFFERENTIAL EQUATIONS

Single Correct Answer Type

Let F denotes the family of ellipses whose centre is at the origin and major axis is the y-axis.
Then, equation of the family F is

a)d2y+d—y(x3—z—y)=0 b)xydz—y—d—y(xd—y—y)ZO

dx? dx dx? dx dx

d?y dy( dy _ d’y dy(_  dy _
Dy tp(xr-y)=0 D m-y)=0
3/2

. . . [+()]
The order and degree of the differential equation p = —,
dx?
a) 2,2 b) 2,3 21 d) None of these
The differential equation of the family of curves y = e?*(a cos x + b sin x), where a and b are
arbitrary constants, is given by
a)y,—4y1 +5y=0 Db)2y, —y;+5y=0 )y, +4y;=5y=0 d)y,—2y; +5y=0
The solution of & = *9 represents a circle when
dx by+f
aJa=b>b b)a=-b c)a=-2b d)a=2b

Solution of the differential equation Z—z + %

are respectively

=x?is

x? -2 — -1 -3 x3 -1 — 42
a)y=:+cx b)y=x""+cx c)y=:+cx d)xy=x“+c
The differential equation satisfied by the family of curves y = ax cos (i + b), where a and b are

parameters, is
a)x*y, +y =0 b)x*y, +y =0 )xy, =y =0 dx*y, -y =0

The solution of the differential equation y dx + (x + x2y)dy = 0 is
1

1 1
a) =5 =¢ b)—;+logy=c c);+logy=c d)logy = cx
dZ
dx
a) 0 b) 1 c) 2 d) 3
The differential equation cot y dx = x dy has a solution of the form
a) y =cosx b) x =csecy c) x =siny d)y =sinx
. The solution of the differential equation (3xy + y?)dx + (x? + xy)dy = 0 is
a) x2xy +vy?) =c? b)x?Qxy—y?) =c? ) x%(y?—2xy) =c? d)None of these

2
The degree of the differential equation 2 (—321) +3 (Z—i) +4y3 =x,is

dx
a)land1/2 b)2and 1 cJland1 d)1and 2
- Solution of the differential equation cosx dy = y(sinx — y)dx,0 < x < g, is

" The order and degree of the differential equation \/% — 42 _ 75 =0are

a)secx = (tanx + c)y b) ysecx =tanx + ¢
c) ytanx = secx + ¢ d)tanx = (secx + x)y




2
If x = Acos4t + B sin 4t, then ZT;C is equal to
) 16x b) 16 x c) x d) —x

If —= + y = 2e%*, then y is equal to
a) ce* +§e2x b) (1+x)e‘x+§ e? + ¢
c) ce™ +§ ex de™ +§ e +¢
The solution of differential equation % W is
a)t:% b)t=@+c C)t:g(x)

dt=gx)+x+c
x+c

. The differential equation of all circles of radius a is of order
a) 2 b) 3 c) 4 d) None of these
. The solution of the differential equation xy?dy — (x3 + y®)dx = 0 is
a)y?=3x3+c b) y* = 3x3log(cx) o) y* =3x3 +log(cx) d)y3+ 3x3 =log(cx)
- The solution of the differential equation x Z—z + y = xcosx + sinx, giventhaty = 1 when x = %,
is
a)y =sinx — cosx b) y = cosx c)y =sinx d)y = sinx + cosx
. The differential equation obtained by eliminating the arbitrary constants a and b from xy =
ae”® + be™*is
a)x +2——xy 0 b)dz—y+2yd—y—x3’=0

dx? dx

2

c) x +xy—0 d)ZTZ+d—y—xy=O

* The general solution of the differential equatlon + 2 + y = 2e3% is given by

—-3x
a)y = (c; + cyx) ex+% b)y= (c1+czx)e‘x+—
—3x

3x
Ay =(c;tcx)e™ + eT d)y = (¢ + cyx)e* +2

. The solution of the differential equation (2y — 1)dx — (2x + 3)dy = 0, is
2x—1 2x+3 2x—1 2y +1
Vo3 oy —7=¢ Joy—1-¢ V=3¢
. A curve passes through the point (0, 1) and the gradient at (x, y) onitis y(xy — 1). The equation of the
curve is
a)yx—1)=1 b)y(x+1)=1 gx(y+1)=1 dxiy-1)=1
. Solution of the differential equation xdy — ydx = 0 represents a

a) Parabola b) Circle c) Hyperbola d) Straight line
If Z—z =14+ x+y+xyandy(—1) = 0, then the function y is
a) e(1-%)?/2 b) e(1+%)?/2 _ 1 c) log.(1+x)—1 d) (1+x)

. . : . : d -1 .
" An integrating factor of the differential equation x d—z +ylogx = xe*x"2'%8% (x > 0), is

a) xlogx b) (vx)"*** I (ve) @) e

- The differential equation y % + x = c represents

a) A family of hyperbolas

b) A family of circles whose centres are on the y-axis
c) A family of parabolas

d) A family of circles whose centres are on the x-axis




- Ify' = %, then its solution is

a)y?+2xy—x?=c b)y?+2xy+x?2=c¢ Ayr-2xy—x*=c¢ d)y?—-2xy+x?=c

. The order of differential equation whose general solution is given by y = c;e?**¢ + c;e* + ¢, sin(x + cs)
is
a)5 b) 4 c)3 d) 2

* The solution of the differential equation xziyz dy = (xziyz - 1) dx, is
2
a) y = x cot(C — x) b) cos—l% =(—x+C) c¢)y=xtan(C —x) d) y_2 = x tan(C — x)
X
. If dx +dy = (x + y)(dx — dy), then log(x + y) is equal to
ajx+y+c b)x+2y+c¢ AJx—y+c d)2x+y+c
dy

. . . _ 2 ayy .
The solution of the equation y — x L =a (y + E) is

aAy=cx+a)(1—-ay) b))y =c(x+a)(1+ay)
Ay=clx—a)(1+ay) d) None of these

. . . dy 2/3 d3y
The order and degree of the differential equation (1 +3 E) =4 —mzare

2 (12) b) (3,1) d (3.3) d) (1,2)
. The equation of one of the curves whose slope at any point is equal to y + 2x is
aA)y=2€*+x-1) by=20€*—-x-1) Qy=2(e*—-x+1) dy=2(e*+x+1)
. The degree of the differential equation of all curves having normal of constant length c, is
a)l b) 3 c) 4 d) None of these

- The solution of;i—z +1 = cosec (x +y)is

a)cos(x+y)+x=c b)cos(c +y) =c
Osinx+y)+x=c d)sin(x +y) +sin(x +y) =c
y

+ The solution of the differential equation — = e3%2Y + x%e™¥,is
e =e3*+x3+¢ b)%e2y=§(83x+x3)+c
C)%€2y=§(63x+x3)+c d)e? =e3* +x3+¢

. The differential equation whose solution is (x — h)? + (y — k)? = a? is (a is a constant)

) 3
dy\? d?y

a - — 27
) _1 + (dx) ] a dx?

213 2
(ﬂ) — g2 d*y
| dx dx?
2
@) (2
] dx dx?

d) None of these
. The degree and order of the differential equation whose solution is a parabola whose axis is x-

axis, are

a) 1,1 b) 1,2 ) 1,0 d) 2,1
* General solution of the differential equation L Xyl g given by
dx x+y—1
a)x+y=log|lx+y|+c b)x—y=log|x+y|+c
y=x+loglx+y|+c d)y=xlog|x+y|+c
x2+y?
x2_y2

a) —5/3 b) —1 01 d)5/3

* Integral curve satisfying y' = ,¥(1) = 2 has the slope at the point (1, 0) of the curve is equal to
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* The slope at any point of a curve y = f(x) is given by Z—z = 3x? and it passes through (-1,1). The

equation of the curve is
a)y=x3+2 b)y=—-x3-2

- The solution of the differential equation (x + y)? Z—z =

2
a)(x+y)2=az—x+c b)(x +y)2=a’x+¢c

A (x+y)?=2a%*x+c d) None of these

.y = cx — c?, is the general solution of the differential equation

a) ()2 —xy'+y=0 b)y” =0

gy =c @) +xy +y=0
. dv k .

- The solution OfE tov=-—gis

k mg

) ve m' =c——=

k

m k
b)v = C—Tge_ﬁt

. d .
- The solution ofd—z + ytanx = secxis

a) ysecx =tanx + ¢

y+x tan% LY.
—= then sin ~is equal to

b) cx

b) ytanx =secx + ¢ c)tanx = ytanx + ¢

If 2 =
dx

a) cx? c) cx3

. The differential equation of the family of curve y? = 4a(x + 1), is
dy dy
- (x + —)

a)y?=4

dx dx

. . . . d .
- The solution of the differential equation ﬁ = e Vs
a)e*+e¥ =c b)e* —e¥ = cJe*+eV =c

%(3—1)2 +...00 is

c)y=logt+c

" The solution of differential equation t = 1 + (ty) % +

a) y = +,/(logt)2 + ¢ b)yty=tY+c

. The solution of x dy —y dx + x?e* dx =0 is

a)%+exzc b)§+ex=c Ax+e¥=c

. d . .
- The solution ofd—z + 2y tanx = sinx, is

3

a) ysec3x =sec’x+C b)ysec’x=secx+C c)ysinx=tanx+C

k mg
dvemt =¢c——=
Jve c .

d)xsecx =tany +c

d) cx*

de*—e™ =c

d)y = (logt)? + ¢

dy+e*=c

d) None of these

- The equation of the curve passing through the origin and satisfying the differential equation (1 + x2) % +

2xy = 4x?is
a) (1+x))y = «3 b) 2(1 4+ x2)y = 3 x3 c)3(1+x¥)y=4x3

: . : . d _ y
- The solution of the differential equation é =e* Y +x%eVis
=XV _xze_y +
a)y b)ey—ex=§x3+c c)ex+e3’=§x3+c
c

d?y

" The solution of the equation x? = logx whenx =1,y = 0 and % =

a) %(logx)2 + logx b)%(logx)2 —logx ) —%(logx)2 + logx

Observe the following statements

d) None of these

1
d)ex—ey=§x3+c

—1is

d) — % (logx)? — logx
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A:Interating factor Of% +y =x%ise”

R: Integrating factor Of% +P(x)y = Q(x) is e/ P(ax

Then, the true statement among the following is

a) Aistrue, R is false b) A is false, R is true

c) Aistrue, Ristrue, R=> A d) A is false, R is false

. The differential equation of the family of ellipse having major and minor axes respectively along the x and
y-axes and the minor axis is equal to half of the major axis, is

a)xy' —4y =0 b)4xy'+y =0 c)4yy'+x=0 d)yy' +4x =0

. The differential equation of system of concentric circles with centre (1,2) is

) x-2)+H-1DZ=0 b (x—1)+ (-2 Z=0
O@E+DZ+—-2)=0 )@+ 2+ -1 =0

. The equation of family of a curve is y? = 4a(x + a) then differential equation of the family is
a)y=y'+x bDy=y"+x AJy=2yx+yy?  dy'+y +y*=0
.y = Ae* + Be?* + Ce3* satisfies the differential equation

ay" -6y ' +11y' -6y =0 b)y" +6y" +11y'+ 6y =0
Ay"+6y"—-11y'+6y =0 dy" —6y"—11y'+ 6y =0

. The differential equation of all parabolas whose axes are parallel to y-axis, is

y _ Ex _ Py dx a?y | 5 dy _
a)ﬁ—O b)dyz_c C)dx3+dy2_0 d)ﬁ‘kZE—C
. The differential equation of all circles which passes through the origin and whose centre lies on y-

axis, is

dy dy
2 _ a2 _ — b) (x2 — v2 —
a) (x*—y )dx 2xy =0 ) (x*—y )dx +2xy=0

dy dy
C)(xz—yz)a—xy=0 d)(xz—yz)a+xy=0

. The equation of the curve whose tangent at any point (x,y) makes an angle tan™!(2x + 3y) with
x-axis and which passes through (1,2) is
a) 6x +9y + 2 = 26e3(*~ D b) 6x — 9y + 2 = 263>~V

) 6x + 9y — 2 = 26e3*~V d) 6x — 9y — 2 = 263~ D

. . . . d tan tanysiny .
- The solution of the differential equatlonﬁ— xy = 3; s

+logx =c c)logx+x=c d)logx+y=c

x Yy

sinx

a) prg +logx = b)

. The order and degree of the differential equation
d?y\° a3y\% | (dy\3 .
5 (d—x);) +4 (d—xz) + (é) + 2y + x3 = 0 are respectively

a) (2,5) b) (3,2) ) (1,3) d) (2,3)

: . : . dy dy\? .
The order and degree of the differential equation y = T a? (E) + b2 is

a) 3,1 b) 1,2 c) 2,1 d) 1,3
- The differential equation of all ‘Simple Harmonic Motions’ of given period 27”, is

d?x d*x d*x
_ 2. _ 2. _
a)dt2+nx_0 b)dt2+nx—0 C)dtz—nx—O
- Solution of the differential equation —dxy + —C?' =0,is

1 1
a) logx =logy b);+;=c x+y=c




. The differential equation of all non-vertical lines in a plane is
d?y _ d%x _ d_y _
HE—O b)dyZ—O C)dx—o

. d o
* The solution of % = —— s
dx xXy—x

a) e¥/* = kx b) e¥/* = ky ) eV = kx d) e ¥/* = ky

. . . dy 2/3 d%y .
The order and degree of the differential equation (1 + 43) =4 ez are respectively

2) 1, b) 3,2 0 23 42,2
. The solution of the differential equationy’ = 1 + x + y? + xy?%,y(0) = 0 is

2
. X
a)y —exp<x+7>—1

2
b)y? =1+ Cexp X+
c) y =tan(C + x + x?)

xZ
d)y=tan<x+7>
y Yy

- Solution of the differential equation ool

a) x(y+cosx) =sinx + ¢ b) x(y —cosx) =sinx + ¢
c) x(ycosx) =sinx + ¢ d)x(y —cosx) =cosx +c
. The integrating factor of the differential equation (ylogy)dx = (logy — x)dy is

a) - b) log(logy) c)1+logy d) logy

logy
asinx

. The family of curves y = e
differential equation
dy

& b) ylogy = tanx — c)ylogy=sinxdy

dx x dx
. The order of differential equation of all parabolas having directrix parallel to x-axis is

a) 3 b) 1 c) 4 d) 2
- The solution of the differential equation x dy —y dx = /x3 + y? dx, is

a)x+x2+y2=Cx? b)y—x2+y2=Cx Jx—Jx2+y2=Cx d)y+.x2+y2=Cx?

= sinx is

, where a is an arbitrary constant, is represented by the

dy
dx

a) logy = tanx d)logy = cosx

- The integral factor of equation (x? + 1) Z—i +2xy =x2—1is
2x c x?-1 d) None of these
x2+1 x2 41
. The difference equation of the family of circles with fixed radius  and with centre on y-axis is
a) y? (L+yf) =r?yf  b)y? =1’y +yf Ax*A+yf)=r¥yi  dx®=r’y +yf
. The differential equation of the family y = ae® + bx e* + cx? e* of curves, where a, b, ¢ are
arbitrary constants, is
a)y" +3y"+3y'+y=0 b)y" +3y" -3y’ —y=0
C)y111_3y11_3y/+y=0 d)y111_3y1+3y1_y=0
.y = ae™ + be™™* satisfies which of the following differential equations

a)x%+1 b)

a)z_i’_myzo b)Z—z+my=0 c)%—mzyzo d) None of these

- The order and degree of the differential equation Vsinx (dx + dy) = Vcosx (dx — dy) are
a) (1,2) b) (2,2) c) (1,1) d) (2,1)

. The order of the differential equation of all circles of radius r, having centre on y —axis and passing
through the origin, is
a)1l b) 2 c)3 d) 4




. An integrating factor of the differential equation (1 + y + x2y)dx + (x + x3)dy = 0 is

a) log x b) x c) e* d)i
1/3

" The solution ofd—y = (X) is
dx X

a) x2/3 +y2/3 =c b) x1/3 4 y1/3 =c C) y2/3 _ x2/3 =c d) y1/3 _ x1/3 =c

. The differential equation of the curve for which the initial ordinate of any tangent is equal to the
corresponding subnormal, is

a) Non-linear b) Homogeneous

c) In variable separable form d) None of the above

 The solution of differential equation y — x ? =a ( y? + Z—z ) is

a)(x+a)(x+ay) =cy b) (x+a)(1—ay) =cy

) (x+a)(1l—ay)=—cy d) None of these

. The equation of family of curves for which the length of the normal is equal to the radius vector, is

a)y? ¥ x?=k? b)ytx=k c) y? = kx d) None of these

. The equation of the curve in which the portion of y-axis cut off between the origin and the tangent varies
as the cube of the abscissa of the point of contact is

k x3 k x?
a)y=T+cx b)y:_T+c

(where c is arbitrary constant)

. The solution of differential equation (sinx + cos x)dy + (cos x — sinx)dx = 0 is

a) e*(sinx+cosx)+c=0 b) e¥(sinx + cosx) = ¢

c) e¥(cosx —sinx) =c¢ d)e*(sinx —cosx) =c¢

- A particles moves in a straight line with a velocity given by % = x + 1 (x is the distance described). The

time taken by a particle to traverse a distance of 99 metres is
1
a) logpe b) 2log, 10 c) 2loggpe d) Elog10 e

. The differential equation of all parabolas having their axis of symmetry coinciding with the axis of X, is

d? dy\? d2x  /dx\* d?y d d) None of these
—y+(—y) =0 b)x—2+<—) =0 c)y_y+_y:0
dx?2  \dx dy dy dx?  dx

dy _ xy+y is

* The solution of the differential equation — =
d Xy+x

a)y

cx cxX
a)x+y=log(%) b) x +y = log(cxy) c)x—yzlog(;) d)y—leog(y)
Observe the following statements.
LIFdy + 2xy dx = 2e~** dx, then ye"2 =2x+c
ILIF ye"2 —2x =c,then dx = (Ze""2 - ny)dy
Which is/are correct statements?
a) Both [ and II are true b) Neither I nor Il is true
c) lis true, Il is false d) I is false, Il is true
. The degree of the differential equation corresponding to the family of curves y = a(x + a)?, where a is an

arbitrary constant is
a)l b) 2 c)3 d) None of these

. . . d?y 3 dy\* .
The order and degree of the differential equation == 1- (E) are respectively

a) 2,3 b) 3,2 Q) 2,4 d) 2,2




. Solution of differential equation secx dy — cosecy dx = 0 is

a)cosx +siny =c b) sinx + cosy = ¢ c)siny —cosx =c d)cosy —sinx =c¢
- The solution of the differential equation A Ak
dx 2x—4y
a)(x—2y)2+2x=c b)) (x—-2y)2+x=c )(x—-2y)+2x>2=c d(x—-2y)+x*=c
. The differential equation of all circles in the first quadrant which touch the coordinate axes is of order

a)l b) 2 c)3 d) None of these
- The solution of the differential equation Z—z = HTy satisfying the condition y(1) = 11is
a)y=xlogx +x b)y =logx + x o)y =xlogx + x? d)y=xe®V

+y? .
, then the equation of the

2
' The slope of the tangent at (x, y) to a curve passing through a point (2, 1) is xey

curve is
a) 2(x%? —y?) =3x b) 2(x% — y?) = 6y ) x(x2—y?) =6 d) x(x? +y%) =10
: . . . d2y dy 3/2
The order and degree of the differential equation |y + =Xt (E) are
a) 2,2 b) 2,1 c) 1,2 d) 2,3
- The solution of;i—z +y=¢e"is
a)2y=e** +¢ b) 2ye* =e? +¢ c) 2yeX =e** +¢ d) 2ye?* = 2e* + ¢
103. If p(x) = ¢'(x) and $(1) = 2, then ¢(3) equals
a) e? b) 2 e? c) 3e? d)2e3
104. The general solution of the differential equation Z—z + sin (x;r—y) = sin (x;—y) is

a) logtan (%) =c—2sinx b) logtan (%) =c — 2sin (;)

c) logtan(§+%) =c—2sinx d) logtan(%+%) =c- Zsin(g)
. The differential equation of family of curves x? + y2 — 2ax = 0, is

aA)x?—y2—2xyy' =0 b)y?—x?=2xyy Q) x?+y*+2y"=0 d) None of these
. The order of the differential equation whose general solution is given by y = (¢; +

c;) cos(x + ¢c3) — c,e* s where ¢y, ¢, €3, C4, Cs are arbitrary constants, is

a) 4 b) 3 ) 2 d) 5

" The degree of the equation e* + sin (Z—i) =3is

a) 2 b) 0

c) Degree is not defined d)1

Ifx =sint,y = cospt, then

a) (1 —x*)y, +xy; +p’y =0 b) (1 —x*)y, +xy; —p*y =0

) (1+x*)y, —xy; +p’y =0 d) (1 -x*)y, —xy; +p’y =0
. The differential equation representing the family of curves y = xe“* (c is a constant) is

D =i(1-logy) mg=lg()r1 ag=i(1+lg3) aT+1=110g(})

- The degree and order of the differential equation y = px + 3/a? p? + b2, where p = %, are

respectively

a) 3,1 b) 1,3 11 d) 3,3
- The degree of the differential equation y32/3 +2+ 3y, +y, =0,is

a)l b) 2 c)3 d) None of these
. 2 2 r_ Ay dz_y

Ifx“+y —1,then(y =Y —dxz)

ayy"'—@2y)2+1=0 b)yy"+@)?+1=0 Jy"'-@H)P-1=0 dy"+2(0")?*+1=0
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dy xlogx?+x

113. The solution of the differential equation — =

dx  siny+ycosy’

a) ysiny = x?logx + C

b) ysiny =x?+C

c) ysiny = x% +logx + C

d) ysiny = xlogx + C
- To reduce the differential equation % + P(x).y = Q(x).y™ to the linear form, the substitution is

1
y‘l’l—l
. The equation of the curve whose subnormal is equal to a constant a is

a)y=ax+b b) y? = 2ax + 2b Qay?—x3=a d) None of these
. A particle starts at the origin and moves along the x-axis in such a way that its velocity at the point (x, 0) is
2

byv= Jv=y" dv =y

. d : .
given by the formula d—’: = cos“ mx. Then, the particle never reaches the point on

1 3 1
a = — b = — C = — d)x=1
) x 2 ) x 2 ) x > )
- The solution of the equation AR
dx x=y

a) c(xz + y2)1/2 + etan_l(y/;vc) =0 b) c(xz + y2)1/2 — etan_l(y/x)
c) c(x? —y?) = etan ' (v/x) d) None of the above
2
" The solution of the equation Z 22 = s
e—2x e—2x 1 1
a b c) = p—2x 2 d)Z p—2x
) 2 ) 2 +cx+d )46 +cx?+d )46 +c+d
JIfx? + y2 =1, then
Ayy'—2y)+1=0 b)yy"+®»)?+1=0

Q) yy" — (y’)2 -1=0 d) yy" +2()*+1=0

a)xy+x+y—1=0 b)xy—x—y— 1=0 ly—-Dx+1)=2x d)y(x+1)—x+1=0
- The solution of the differential equation x Z—Z =2y + x3e*, wherey = O whenx = 1, is
a)y =x°(e*—e) b)y = x*(e — e*) )y =x*e*-e) d)y =x*(e —e¥)
- The solution of (1 + x?2) Z—z +2xy —4x2 =0is
a)3x(1+y?) =4y3+¢ b)3y(1+x2) =4x3 +¢
) 3x(1—y?) =4y3+c d)3y(1+y?) =4x3+¢
.Anormal is drawn at a P(x, y) of a curve. It meets the x-axis at Q. if PQ is of constant length k,
then the differential equation describing such a curve is
ay _ 2 _ 2 TN (5 a—) ay _ 2 _ 1.2 W _ . rZ 2
a)ydx—iw/k y b)x =+Vk%—x c)ydx +J/y°—k d)xdx +Vx? —k
. The solution of the differential equation y1y5 = 3yZis
aA)x=A1y*+A,y+4; b)x=Ay+4, c) x =Ay* + Ayy d) None of these
"If x = Acos4t + B sin4t, then % is equal to
a) —16x b) 16x c) x d) —x
. The order of the differential equation associated with the primitive y = ¢; + c,e* + c3e™2¥*, where
€1,Cy, C3,C4 are arbitrary constants, is
a)3 b) 4 c) 2 d) None of these
. The differential equation of all parabolas whose axes are parallel to axis of x, is

Ex _ 2y a’x
b) dy3 0 ) e dx? d_ =0 d) dy?




128. The solution of the differential equation (x2 — yx2) Z—z +y2+xy?=0is

1,1 YN-_1,1

a)log(;)—x+y+c b)log(x) x+y+c
1 1 1 1
c) log(xy)—;+;+c d)log(xy)+;+;—c
- The solution of the differential equation x dy — y dx — /x? —y2dx = 0is
a)y —/x% +y% = cx? b) y +/x% + y? = cx?
) y+Jx?+y?=cy? d)x —/x? + y% = cy?
2
Solution of 2 = ,xlog—x” is
dx siny+ycosy
a) ysiny = x%logx + ¢ b)ysiny =x%+c¢
c) ysiny = x% +logx d)ysiny = xlogx + ¢
. If integrating factor of x(1 — x2)dy + (2x%y —y — ax3)dx = 0 is e/ P4%, then P is equal to
2 3

a) b) 2x%2 —1 c)

2x“—ax
x(1-x2)
. . . . d .
- The solution of the differential equation % + % =x2,is
2 3

a)y:xzq.Cx—Z b)y=x"1+Cx73 C)y:xz+6x‘1 d)xy=x2+C

2x2-1 2x2-1
d) 2
x(1-x2)

ax3

. The differential equation of all circles passing through the origin and having their centres on the
x-axis is
a)x2=y2+xy3—z b)x2=y2+3xy2—z c)y2=x2+2xy3—z d)y2=x2—2xy%
134.1f y" — 3y' + 2y = 0 where y(0) = 1,y'(0) = 0, then the value of y at x = log 2 is
a) 1 b) —1 c) 2 d)0
135. The differential equation of all straight lines touching the circle x? + y? = a? is

0 (r-2) =e 1+ (2)] 0 (y—x ) =t [1+(2)]
o (y-x ) =a?[1+]
2

- The solution of the differential equation (x? — yx?) Z—z +y2+xy? =

a)log(§)=i+§+c b)log(%)=§+§+c c)log(xy)=§+§+c d)log(xy)+%+§=c

- The equation of the curve satisfying the equation (xy — x?2) % = y? and passing through the point
(-1,1)is
a)y = (logy — 1x b)y = (logy + 1)x c) x = (logx — 1)y d)x = (logx + 1)y
138.y = 2e?* — e~* is a solution of the differential equation
Ay, +y1+2y=0 by, —y1+2y=0  Jy,+y;1 =0 )y, —y1—2y=0
139. The solution of y' —y = 1,y(0) = —1is given by y(x), which is equal to
a) —exp(x) b) —exp(—x) c) —1 d) exp(x) — 2
140. The differential equation of the family of circles with fixed radius 5 unit and centre on the line y =
2,is
a) (x —2)%y"? =25-(y — 2)° b) (x —2)y"? =25 - (y — 2)?
A (y—-2)y?=25-(y—2)* d) (y —2)?y"? =25-(y — 2)°
- Solution of the differential equation Z—z + ysec? x = tanx sec? x is
a)y =tanx — 1 + ce” 0¥ b) y? = tanx — 1 + cetan¥
c) ye™X =tanx — 1+ ¢ d)ye @ =tanx — 1+ ¢

142. The differential equation yZ—z + x = a (a is any constant) represents




a) A set of circles having centre on the y —axis

b) A set of circles on the x —axis

c) A set of ellipses

d) None of these

. The equation of the curve for which the square of the ordinate is twice the rectangle contained by the

abscissa and the intercept of the normal on x-axis and passing through (2, 1) is

aA)x?+y2—x=0 b)4x2+2y? -9y =0 ) 2x2+4y?—-9x=0 d)4x?+2y?-9x=0
144. The general solution of ydx — xdy — 3x? y? eX’dx =0, is equal to

x__ %3 y X3 3
a))—/—e +C b);:e +C cJxy=e* +C d)xy=e*+C

ax+h
by+k
a)a=0,b=0 b)a=1,b=2 ca=0b+0 da=2 b=1
. The differential equation of all ellipses centred at the origin is

a)y, +xyf —yy =0

b)xyy, +xyf —yy1 =0

Ayy,+xyf —xy; =0

d) None of these

: d
- The solution of é = represents a parabola, when

2

‘If y = ax™*?1, then x?2 % is equal to

a)n(n—1) b)n(n+ 1)y c) ny d) n?y
. The differential equation of the family of curves y = a cos(x + b) is

a?y da’y _ a’y _ d) None of these
)dxz y=0 b)dx2+y_0 C)dx2+2y_0
-If y(t) is a solution of (1 + t) % —ty = 1and y(0) = —1, then y(1) is equal to

1 1

da

a) —= b)e+(1) Je—= d)%

2 2 2

. . . . . . d_y y 1 _ .
The integrating factor of the differential equation T FEw 1—+/xis

Ok b= k=
. The solution of the differential equation (x? + y?)dx = 2xy dy is

(here c is an arbitrary constant)

a)x2+y2=cy b)c(x? —y?) =x Ax?2—yt=cy d)x?+y?=cx
- The real value of n for which the substitution y = u™ will transform the differential equation 2x*y z—z +
y* = 4x° into a homogenous equation is

a)1/2 b) 1 c) 3/2 d) 2
- The differential equation satisfied by the family of curves y = ax cos (i +b ) where a, b are parameters is
a) x’y; +y =0 b) x*y, +y =0 ) xy, =y =0 d)x*y, -y =0

* The solution of the differential equation Z—z = xlogx is

a)y:leogx—§+c b)y:%logx—§+c

2 2
Qy= x? + x?logx +c d) None of these

. Differential equation of y = sec(tan™! x) is
dy dy dy dy x
2y 7 b 2y ARCA d) (1 22 -
DA+ =y+x D A+x)m=y-x I+ =xy D0+ E=T
- Solution of the differential equation Z—ztany = sin(x + y) + sin(x — y) is
a)secy+2cosx =c b)secy —2cosx =c¢ c)cosy —2sinx =c¢ d)tany —2secx =c
. The differential equation of the family of parabolas with focus at the origin and the x-axis as axis, is
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. . . . . d 14y |
- The integrating factor of the differential equation d—z +y= ;y is

X
b) i c) xe*
X
. The differential equation of all coaxial parabola y? = 4a(x — b), where a and b are arbitrary
constants, is
a) 2y g b) ‘7’2_3’+(d_y)2_1 ) dz_y+(d_3’)2_ d) Py by _
y dx Y dx? dx) y dx? dx) y dx? = dx
2
: If;T)Z/ sinx = 0, then the solution of differential equation is
a)y=sinx+cx+d b)y=cosx+cx?+d c)y=tanx+c d) y =logsinx + cx
- The solution ofj—:: +y=e%y(0)=0is

a)y=e*x-1) b) y = xe* cJy=xe *+1 d)y=xe™™*
. A curve having the condition that the slope of tangent at some point is two times the slope of the
straight line joining the same point to the origin of coordinates, is a/an

a) Circle b) Ellipse c) Parabola d) Hyperbola

- The solution of the differential equation x Z—z + 2y = x?is

x*+c x*+c

d) Y= 4x2

x%+c
4x2

x2
)y = bly="+c¢ Qy=

x2

164. The solution of the differential equation y % = x — 1 satisfying y(1) = 1is
a)y?=x%2—-2x+2 b)y?=2x?-x-1 Qy=x*-2x+2 d) None of these

165. The differential equation of the family of lines whose slope is equal to y-intercept, is

a)(x+1)3—z—y=0 b)(x+1)%+y=0
@ _ 2l dy _ x4l

¢ ;_y—l d)

dx y+1

166. golution of the equation x2y — x3 Z—z = y*cosx, when y(0) = 1is

a) y3 = 3x3sinx b) x3 = 3y3sinx c) x3 = y3sinx d) x3 = y3 cosx
167. A curve y = f(x) passes through the point P(1, 1). The normal to the curve at point Pisa(y — 1) +

(x — 1) = 0. If the slope of the tangent at any point on the curve is proportional to the ordinate at that

point, then the equation of the curve is

a)y=e¥ -1 b)y=e®+1 cJy=e¥*—a d) y = ed*-1)

- The solution on—z+ 1=e*"is
Ae M px+c=0 D)e VN —x+c=0 Je¥V+x+c=0 de*tY —x+c=0

. . . . . 1 y? x? 1 o
The solution of the differential equation {x (x_y)z} dx + {(x_y)z y} dy =0is
Xy
Xy _ xy — x/y (x - y)
G ¢ ‘) (x—y) ce d) (where c is arbitrary
constant)

= ce®V

Xl
[ |+72%=c  pmhlwyl+

. Degree of differential equation e®/%* = x is

a)l b) 2 c)3 d) None of these

| o\ 3/4
The order and degree of the differential equation (1 + (d—y) ) = (

X

a) (2,4) b) (2,3) c) (6,4) d) (6,9)




172.tan"! x + tan~1y = C is the general solution of the differential equation
g _1+ y?
dx 1+ x2

) 1+x3)dy+ (1 +y*dx=0
2
QY _1-y
dx 1—x?
. The solution of y' =1+ x + y2 + xy?,y(0) = 0 is

x? x?
<x+7>—1 b)y2=1+cexp<x+7>

X2
c) y =tan(c + x + x?) d)y=tan<x+7>

-IfZ—z: e ?Yandy = 0 when x = 5, the value of x and y = 3 is

6
a) e’ b) e + 1 ¢ 2+9 d) log, 6

. The solution of differential equation (sinx + cos x)dy + (cosx —sinx)dx = 0 is

a) e*(sinx+cosx)+c=0 b) e¥(sinx + cosx) = ¢

c) e¥(cosx —sinx) =c¢ d) e*(sinx —cosx +x) =c
Afx dy = y(dx +y dy),y(1) = 1and y(x) > 0, then y(—3) is equal to

a) 3 b) 2 c1 d)o

Yy
: . . . . d
The solution of the differential equation é = i/

)¢ (%) = kx b2 (2) =k 9 ¢ (%) =ky Qb (5) =k
The solution of (x + y + 1) Z—i =1is

a)y=(x+2)+ce* b)y = —(x+2) + ce*
Ax=—(y+2)+ce¥ d)x =(y+2)%+ce”
. The differential equation of the family of the curves x? + y? — 2ax = 0 is
a)x2—y2—-2xy" =0 b) y? — x? = 2xyy’
Ax2+y2+2y" =0 d) None of these
If ¢y, ¢y, 3, ¢4, cs and g are constants, then the order of the differential equation whose general
solution is given by
y = ¢y cos(x + ¢y) + c3sin(x + ¢4) + cse® + ¢g is
a) 6 b) 5 c) 4 d) 3

. . . . . x+y% 2 2 y4 .
The solution of the differential equation —2F = x* + 2y~ + s
dx
1 x 1 d) None of these
=c )—————=c
x? + y? y x?+y?
. The solution of differential equation (1 + x)y dx + (1 —y)xdy = 0 is

a)log,(xy)+x—y=c b)loge(§)+x+y=c

y 1 y
a)Z+— b);—

c)loge(g)—x+y=c d)log.(xy) —x+y=c
- The differential equation representing the family of curves y? = 2c(x + +/c), wherec > O isa
parameter is of order and degree as follows

a) Order 2, degree 2 b) Order 1, degree 3 c) Order 1, degree 1 d) Order 1, degree 2
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. . . . d :
184. The solution of the differential equation ~> = — : > is
dx x“+y

a)y=—-x%—-2x—2+ce* b)y =x%+2x+2—ce*
)x=-y*=2y+2—ce” d)x =—-y?—2y—2+ce¥
- Integrating factor of (x + 2y3)3—i =y?is

a) ,(5) b) =) )y d) '71
. The curve in which the slope of the tangent at any point equals the ratio of the abscissa to the ordinate of
the point is
a) An ellipse
b) A parabola

c) A rectangular hyperbola
d) A circle

- The solution of the differential equation (1 + y?) + (x — et ) Z—z =0is

a) zxetan‘ly = 2 tan~ly +c b) xetan'ly — tan"ly +c

¢) xe? tan~ly _ etan‘ly +c d) (x —2) = Ce—tan‘ly

. The differential equation (e* + 1)y dy = (y + 1)e”* dx, has the solution
a)(y—1D(e*—1) =ce” b)(y—1(e*+1) =ce”

A (y+1D(e*—1) =ce” A+ DE*¥+1) =ce”

. The differential equation of all straight lines passing through origin is

a)y:\/;fl_i’ b)%:y"'x c)%=y—x d) None of these

- The solution of the differential equation Z—z =sin (x +y)tan(x +y) —1is

a)cosec(x+y)+tan(x +y)=x+c b) x + cosec(x +y) =c¢
cx+tan(x+y)=c d)x+sec(x+y)=c

. The differential equation for which sin™! x + sin~! y = c is given by

a) V1 — x2dy + /1 —y2dx = 0 b)VI—x2dx+1-y2dy =0
AOVI—xZdx—\1-y2dy =0 dV1—x2dy—/1—y2dx=0

- The integrating factor of x Z—z +(1+x)y=xis

a) x b) 2x c) exlogx d) xe*

- The solution of the differential equation (x + 2y3) Z—i’ =1y,is

a)x=y2+C b)y=x%2+C Ax=y@y*+0) d)y=x(x*+0C)

. . . . d?y dy
The order of the differential equation = 1+ (E) ,is
a) 2 b) 1 c)3 d) 4

- The number of solutions of y' = %,y(l) =2is
a) Zero b) One c) Two d) Infinite

- The solution of the differential equation x(x — y) Z—i =y(x+y),is
astlogbo) =c  mi+logy)=c  gi+ylgr=c )l +xlogy=c
' The general solution of differential equation Z—z = ;C;_z' is

a)x3—-y3=cC b)x3+y3=C Q) x?+y?=C d)x?—y?2=C

. . . . ooad? —2x - .
" The solution of the differential equation ZY = e y = cre”?* + c,x + x5, where ¢ is
dx?

1 1
a) 1 b)2 )5 d) 2




199

201.

202.

203.

2
“Solution of the equation x (Z—z) + 2,/xyj—z +y=0is

Ax+y=a b)Vx — [y =va o) x> +y%=a? dVx+,y=c

- Form of the differential equation of all family of lines y = mx + % by eliminating the arbitrary

constant m is

Ny, mxﬁﬂ yZ+4=0

dx?
N2 L, =0
C)x(dx) +ydx+4_0 )
The general solution e* cosy dx —e*siny dy = 0, is

a) e*(siny+cosy)=C b)e*siny=C c)e*=Ccosy d)e*cosy=C

y = ae™ + be™™* satisfies which of the following differential equation?

d?y d?y 5

dy dy
—- — = b) = = -7 2y = d —2= _— =
a) o —my 0 )dx+my 0 c) dx2+m y=0 )dxz m?y =0

The solution of% +y=e%y(0)=0,is
a)y=e*x-1) b)y = xe™* c)y=xe*+10 dy=x+1e™

204. The general solution of the differential equation (1 + y?)dx + (1 + x?)dy = 0'is

205.

aA)x—y=c(l—-xy) bx—-y=c(l+xy) Jgx+y=c(l—-xy) dx+y=c(1+xy)
If the integrating factor of the differential equation Z—i + P(x)y = Q(x) is x, then P(x) is
a) x b) x2/2 c) 1/x d) 1/x?

zy dy 2

"The order of the differential equation % = |1+ (—) is

dx
a) 3 b) 2 A1 d) 4

: . dy -2\ _
The solution of; + (7) =0is

1—
a)tan"lx +cot™lx =c b)sin"'x +sinly =c¢

c) sec tx + cosec™lx = ¢ d) None of these

. Solution of the differential equation x dy — y dx = 0 represents

a) A parabola whose vertex is at the origin
b) A circle whose centre is at the origin

c) A rectangular hyperbola

d) Straight lines passing through the origin

. The differential equation of the family of circles passing through the fixed points (a, 0) and

(—a,0)is
a)y;(y2—x?)+2xy+a®*=0 b) y;¥2 +xy 4+ a’x2 =0
vy —x2+a®>)+2xy=0 d) y;(y? 4+ x2) — 2xy + a? =

. The solution of differential equation (x + y)(dx —dy) = dx + dy is

a)x —y =ke*™? b) x +y = ke*tY c)x+y=ke*? d) (x —y) = ke**”

. The general solution of y?dx + (x> — xy + y?)dy = 0 is

x
a) tan"1(§)+logy+c=0 b)2tan‘1<;>+logx+c=0

x
c) log(y+\/x2 +y2) +logy+c=0 d)sinh™? (;) +logy+c=0

d3

. 5/
The order and degree of the following differential equation [1 + (Z—z) ] = d—x); are respectively

a) 3,2 b) 3,10 ) 2,3 d) 3,5

. The solution of x dy — y dx + x?e*dx = 0 is




x
a)i—:+ex=c b);+€x=C c)x+e’=c dy+e*=c

d_y __ x-y+3

dx 2(x—y)+5
a)2(x—y)+log(x—y)=x+c b)2(x —y) —log(x —y+2)=x+c
A 2(x—y)+loglx—y+2)=x+c d) None of the above

. The differential equation whose solution is Ax? + By? = 1, where A and B are arbitrary
constants, is of
a) First order and second degree b) First order and first degree

c) Second order and first degree d) Second order and second degree

. . o : L d 2 .
-If y = f(x) is the equation of the curve an its differential equation is given by % = %, then the equation of

214. The solution of the differential equation

the curve, if it passes through (2, 2), is

aA)x?2—y2+4x—6y+4=0 b)x?—y2+4x+6y=0
)x?—y?—4x—6y=0 d)x?—y?—4x—6y—4=0
. The differential equation of the family of curves y? = 4 a (x + a), is

dy dy
2 4= _7
)y dx( +dx)

dy2 dy
D)y (G) +20 gt

- The integrating factor of the differential equation x log x Z—i + y = 2logx is given by
a) e* b) log x c) log(log x) d) x
. The differential equation which represents the family of plane curves y = exp(cx) is
a)y' =cy b) xy" —logy =0 c) xlogy = yy’ d) ylogy = xy’
* The solution ofj—z + ytanx = secx is
aJysecx =tanx+c¢ b)ytanx =secx+c¢ c)tanx=ytanx+c d)xsecx =ytany+c
- The function f(0) = %
a)ﬂ+2f(e)=0 b)d——Zf(e)=0 )~ —2f(0) =tan®  d)—=+2f(0) cot® =0
do " de de do
"The solution of% = G) ,1s

a) x2/3 +y2/3 =C b) x1/3 4 y1/3 =C 0) y2/3 —x23 = d) y1/3 — X3 =
“If x sin (%) dy = [y sin (y) — y] dx and y(1) = g, then the value of cos (%) is equal to

X

] - . . .
) dx - satisfies the differential equation

0 1—cos6cos
f af af

a) x b)i c) logx d) e*

Y
The solution of the differential equation Z—y = % + :)(—("y)) is

axe@)=k  we@)=k  avel)=k  9e()=w

d X
If 22 = 2
dx  x2%+y?

a) eV2 b) ev/3 c) eV5 d)e/V2

- Solution of‘;—z = 3"V is

a)3** =¢ b)3*+3Y =¢ c)3* 7V =c¢ d)3*+37V=c
. Order of the differential equation of the family of all concentric circles centred at (h, k) is

y(1) = 1, then one of the values of x,, satisfying y(x,) = e is given by
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a) 1 b) 2 )3
- The solution Of% = cos(x +y) +sin(x +y) is

+ +
a)log[1+tan<x2y)]+c=0 b)log[1+tan(x2y>]=x+c

X+
c) log [1 — tan( Y )] —x+c d) None of these

2
" The general solution of the differential equation L _ 1ty )2 i
dx xy(1+x4)

a)(1+xH)1+y?)=c b) (1 +x2)(1 + y?) = cx?
(1-x)A-y»)=c d) 1+ 21 +y?) =cy?
 The general solution of Z—z = f% is
a)x?2—xy+y =c bx?—-xy—-y’=c Jxit+xy—-y?*=c d)x?+xy*=c
. The differential equation representing the family of curves y? = 2c(x + c?/3), where cis a
positive parameter, is of

a) Order 3, degree 3 b) Order 2, degree 4 c) Order 1, degree 5 d) Order 5, degree 1

- The solution of the differential equation i—x + U;—y =0is
a)xy=c b)x+y=c c) logxlogy =¢ d)x2+y?=c

n 2
‘Ify=(x+vV1+x) , then(1 +x2)3732]+x Z—zis
a) n’y b) —n’y c) =y d) 2x?y
. The order of the differential equation whose general solution is given by y = (¢; + ¢;) cos(x + ¢3) —
c,e*T% where ¢y, ¢, ¢3, c,and cg are arbitrary constants is
a)5 b) 6 c)3 d) 2
. The differential equation obtained by eliminating arbitrary constants from y = ae?* is

2 2 2
a)yd2y+d—y:O b)ydz_y_d_y:() ) dy (dY) =0 d)yd_y+(_

e Cy__
dx? dx dx? dx dx?

dx dx?

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

dzy_ E: d—y_ ﬂ_
aﬁ—o b)dy 0 c)dx—O d)dyZ—O

- The degree of the differential equation satisfying V1 — x2 + \/1 —y?2=a(x—y)is
a) 1l b) 2 c)3 d) None of these
- The solution of the differential equation Z—z =e¥t* +e¥ ¥is
aAeY=e*—eF4+c beV=eF—-e*+c eV =e*+eF+c deV+er+eF=c

- The integrating factor of the differential equation Z—z + i.y = 3x is

a) x b) In x )0 d) oo
. The solution of the differential equation sec? xtany dx + sec?ytanx dy = 0 is

tany _ . ) tan®x _ c d) None of these

a)tanytanx =c¢ b) P— C any
. The equation of the curve in which subnormal varies as the square of the ordinate is (4 is constant of

proportionality)
2
a)y=Ce?rx b)y =Ce?* c)y?+,1x=c d)y?+Ax2=C

dy 1+cos2y

- The general solution of the differential equation =T = 0 is given by

1—cos2x
a)tany + cotx =c¢ b)tany — cotx = ¢ c) tanx —coty =c¢ d)tanx + coty = ¢

. . . . _ d o
" The solution of the differential equation (e 2V _ \7—}) ﬁ = 1is given by

a) ye?V* =x + ¢ b) ye 2% = \[x + ¢ Ay=+x d)y =3vx
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244. The solution of the differential equation e *(y + 1)dy + (cos? x — sin 2x)y dx = 0 subjected to

the condition that y = 1 whenx =0 is
a)y+logy +e*cos?x =2
c)y+logy =e*cos?x

b)log(y + 1) + e*cos?x =1
d)(y+1)+e*cos?x =2

- The solution of the differential equation % =(“x+y+1)%is

a) (4x+y+1)=tan(2x + ¢)
o) (4x +y+1)3 =3tan(2x + ¢)

. An integrating factor of the differential equation

dy _ x —llogx .
x+a+ylogx—xex2 ,(x,0)is

b) (\/})logx

a) xlogx

b) (4x +y + 1)? = 2tan(2x + ¢)
d)(4x+y+1) =2tan(2x + ¢)

) (ve) @)’

. The order of differential equation of all parabola with it’s axis parallel to y-axis and touch x-axis is

a) 2 b) 3

1 d) None of these

. The differential equation obtained on eliminating 4 and B from the equation y = A cos wt + B sin wt is

a) y, = —w?y b)y; +y=0

)y, +y1=0 d)y; —w’y=0

- The solution of the differential equation %tany = sin(x + y) + sin(x — y) is

a)secy+2cosx=c

b)secy —2cosx =c¢

cJcosy—2sinx =c d)tany—2secy=c

- The degree of the differential equation satisfying the relation V1 + x2 + \/1 +y? = A(x,/ 1+y2-—

yv1+ xz), is
a) 1 b) 2

c)3 d) None of these

: . . . d :
- The solution of the differential equation é —ytanx = e*secx is

a)y=e*cosx+c

b)ycosx =e*+¢

cy=e*sinx+c d)ysinx =e*+¢

"The degree of the differential equations x = 1 + (3—3;) +1 (d—y)z += (d—y)3 + .-

a) 3 b) 2

. _ 2+sin x (dy
Ify =y(x) and e (

1 2
a) g b)g

dx

. d - L
254. The solution of cos y d—z = eXtsIny 4 x2pSInYy jg

. x3
aJe —eMV +—=c

— & x3
ce*+e Sln3’+?=c

. The solution of y dx — x dy + 3x2 y2 e* dx = 0 is

X %3
a)-ter =
y

b)i_ex3 —
y

256. The general solution of & = 2V g
dx x+2y

a)x?—xy+y*=c b)x? —xy—y?=c
257. y 4 x2 =%has the solution
a)y+x%+2x+2=ce*
Q) y+x+2x*+2=ce*

2! \dx 31 \dx
o1 d) Not defined

_) = —cosx,y(0) =1,theny (g) equals

Q-3 d)1

3
- —si X
b)e™ —e ™Y +—=¢

3
i X
d) e* — 3V -5 =c

0) _g +e¥*=cC d) None of these

Ax?+xy—y?=c d)x?+xy?=c

b)y+x+x2+2=ce?*
d)y?+x+x%+2=ce*

" The equation of curve passing through the point (1, %) and having slope of tangent at any point

(x,y) as Z — cos? (X), is
X X

a) x = el+tan(%) b) x = el—tan(g)

el+tan(§) 1—tan(£)

C)x: d)x:e y

Page| 18




259.

261.

263.

The solution ofz—z= 1+y+y2+x+xy+xy?is

a)tan ! (2Z2) = x + x2 + ¢ b)4tan~! (222) = V3(2x + x2) + ¢
V3 3

V3tan () =41 +x+x))+c d)4tan~t (22E) = V32x + x2) + ¢
3

. d .
- The solution ofd—z =2Y"%]is

1 1
a)2*+2Y =c b)2*¥ -2Y =¢ o = d)z_x+2_y:C
A function y = f(x) has a second order derivativef” = 6(x — 1). If its graph passes through the
point (2,1) and at point the tangent to the graph is y = 3x — 5 then the function is

a) (x —1)2 b) (x — 1)3 o (x+1)3 d) (x + 1)2

- The solution of log ( %) =ax + byis

eby  e®* e by eax d) None of these
a)—=—+c b) =—+c
b a —b a
For solving % = 4x + y + 1, suitable substitution is
a)y =vx b)y=4x+v c)y=4x dy+4x+1=v
dy _ x(1+y?%)

264 The differential equation — = ———=represents a family of

265.

dx  y(1+x2)
a) Parabola b) Hyperbola c) Circle d) Ellipse
The differential equation of the system of all circles of radius r in the xy-plane, is

a1+ (@) = () m[i+ (@) =2 (2)°

o1+ (@) =2 (22) afi+ (@) =2 (22)°

. The differential equation of the family of parabola with focus as the origin and the axis as x-axis, is

2 () +ax 2=ty 2 (@) =2 2o

dy\ 2 d dy\ 2 d
C)y(ﬁ) +y=2xy£ d)y(d—i) +2xyd—i+y=0

. The equation of curve through point (1,0) which satisfies the differential equation (1 + y?)dx —

xydy =0is
a) x2 +y2 = 4 b)x2—y2=1 Q) 2x2+y?=2 d) None of these

2

* The equation of the curve through the point (3, 2) and whose slope is % is

2 3 3

X 2x
a)y?+y:?+5 b)y+y?—x3-21 c)y2+2y=T—10 d)z

y—1 .
)

- The equation of the curve through the point (1,0) and whose slope is <—, is

X4“+X
aA2x+(—-Dx+1)=0 b)2x—(y—1D(x+1)=0
A2x+(w—-1DHx-1)=0 d) None of these

-If y(t) is a solution of (1 + ¢t) % —ty = 1land y(0) = —1, then y(1) is equal to

1 1 1 1
a)—z b)€+5 C)Q—E d)z

. The order of the differential equation of all tangent lines to the parabola y = x? is

a) 1 b) 2 )3 d) 4

. The differential equation for the family of curves x? + y? — 2ay = 0, where a is an arbitrary

constant, is
a)2(x®* —yH)y' =xy b 2(x*+y)y ' =xy ) &*—y?y' =2xy d)*+y>y' =2xy

- The solution of% + 1 = cosec (x +y) is
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a)cos(x+y)+x=c b) cos(x+y =c
¢)sinx+y)+x=c d) sin(x +y) +sin(x +y) = ¢

- The solution of the differential equation 9y Z—z +4x =0is

ye X Y y:_x_ 2 _x*
a)9+4— b)4+9—c c)9 T =C d)y 5
. The differential equation of the rectangular hyperbola whose axes are the asymptotes of the hyperbola, is
dy dy dy
_— b —_—— C -_—=
dx X )x dx y ) x dx y

* A particular solution of log (%) =3x+ 4y, y(0) =0is
a)e3* +3e ™ =4 b)4e3* —3e ™ =3 ) 3e¥ +4e™ =7 d)4e3¥ +3e V=7

=C

a)y d)xdy+ydx=c

. : . od?
* The differential equation d_szl = 2 represents

a) A parabola whose axis is parallel to x-axis b) A parabola whose axis is parallel to y-axis
c) Acircle d) None of the above

Ifx Z—Z = y(logy — log x + 1), then the solution of the equation is

a) log (5) =cy b) log G) =cx c) x log (%) =cy d) ylog (%) =cx
. The general solution of y?dx + (x?2 —xy + y?)dy = 0 is
a) tan™?! (%) =logy+c¢ b) 2 tan~! (i) +logx+c=0
— inh~1 (X =
c) log(y +/x?+y?) +logy+c=0 d) sinh (y)+logy+c 0
. The equation of the curve satisfying the differential equation y,(x? + 1) = 2xy, passing through
the point (0,1) and having slope of tangentatx = 0 as 3 is
a)y=x3+3x+1 b)y=x3-3x+1 Agy=x*+3x+1 dy=x2—-3x+1
- The solution of differential equation (1 + y?) + (x — etan_ly) Z—z =0is

a) zxetan_ly = g2 tan~1ly +k b) ertan_ly — etan_ly +k

c) xetan_ly — etan_ly +k d) xetan_ly — etan_ly +k

. The solution of e/ = (x + 1),y(0) = 3 is

a)y=x logx —x+2 b)y=((x+1Dlog|x+1]—x+3
dy=&+Dlog|x+1]|+x+3 d)y=xlogx+x+3

2
* The solution of the equation x? % =logx whenx =1,y = 0 and % =—1is

1 1
a)y=§(logx)2+logx b)y=§(logx)2 —logx

1 1
c)y= —E(logx)2 + logx dy= —E(logx)2 —logx

. The order of the differential equation whose solutionis y = acosx + bsinx + ce™, is
a) 3 b) 1 ) 2 d) 4

. The differential equation for which sin~! x + sin™! y = ¢, is given by

a) 1 —x2dx++1—y2dy =0 b) /1 —x2dy +1—y2dx =0

c) V1 —x2dy — 1 —y2dx =0 d) 1 —x2dx —1—y2dy =0

. A continuously differential function ¢ (x) in (0, 7) satisfying y’ = 1 + y2,y(0) = 0 = y(n), is

a) tanx b) x(x — 1) c) (x—m)(1—e%) d) Not possible

2
" A solution of the differential equation (Z—z) —-x Z—z +y=0is

a)y =2 b)y = 2x Qy=2x—4 d)y=2x?-4
288.1f y = asin(5x + ¢), then




2 2
a) 2 =5y b) 2 = —5y L= 25y d) &2 = 25y

dax dx? dx2

- An integrating factor of the differential equation (1 — x?) Z—z —xy=1is

X 1
a) —x b -G /(1 -x2) d) 5 log(1 —x%)
. The slope of a curve at any point is the reciprocal of twice the ordinate at the point and it passes through
the point (4, 3). The equation of the curve is
a)x2=y+5 b)y?=x-5 A)y?=x+5 d)x?2=y-5
* The integrating factor of the differential equation cos x (% ) +ysinx = 1is

a) secx b) tan x ) sinx d) cotx
2x 1

12 T ez B
a)y(1—x?) =tan"'x+¢ b)y(1+x?) =tan"lx +c¢
gy(l+x?)2=tan"lx+c dy(1l—x?)2=tan"lx+c
. The second order differential equation is
a)y?+x=y? b)y'y" +y = sinx Ay +y'+y=0 )y =y
dy _ J1-y?
y

- The solution of the differential equation % +

"The differential equation n

— determines a family of circles with

a) Variable radii and a fixed centre t (0,1)

b) Variable radii and a fixed centre at (0,-1)

c) Fixed radius 1 and variable centres along the x-axis
d) Fixed radius 1 and variable centres along the y-axis

- IfZ—Z + y = 2e%*, then y is equal to
a) ce* + gezx b) (1 —x)e™™ +§ e + ¢
c)ce™ +§ ex d)ye ™ +§ e +¢

. . d?y .
*If the function y = sin™! x, then (1 — x?) d—x}z’ is equal to

a) —x =~ b) 0 c) x = d) x (Z_z)z
- The solution of dy = cos x (2 — y cosec x)dx, where y = V2, when x = /4 is
a)y =sinx +% cosec x b) y = tan(x/2) + cot(x/2)
)y = (1/vV2)sec(x/2) + V2 cos(x/2) d) None of the above
. The solution of the differential equation (1 + y?)tan™'x dx + y(1 + x?)dy = 0 is
a) log( ) +y(1+x?)=c b)log(1+ y?) + (tan"1x)? =¢
c) log(1 + x?) + log(tan™*y) + ¢ d) (tan"lx)(1+y*) +c=0

. . . . d . .
* The solution of the differential equation ﬁ = ytanx — 2sinx, is

tan~1x
X

a) ysinx = ¢ + sin 2x b)y cosx=c+§sin2x
c) ycosx = ¢ —sin2x d)ycosx=c+%c032x
-If y(t) is a solution of (1 + t)%— ty = 1and y(0) = —1 then y(1) is equal to
a) —= b)e+- Q)e—-= d)

2 2
. The differential equation of all straight lines passing through origin is

d) None of these

dy dy dy
= e b _— = —_— = —_
a)y \/de )dx ytx ) dx yox

. d xlogx?+x .
302. The solution of & = Zo8X X
dx siny+ycosy




a) ysiny = x%logx + ¢ b) ysiny = x%+c¢

c) ysiny =x% +logx + ¢ d) ysiny = xlogx + ¢

.If ¢ is an arbitrary constant, then the general solution of the differential equation y dx — x dy =
xy dx is given by

a)y =cxe * b)y = cye™ cy+e*=cx d) ye* = cx

- Solution ofx%+y =xe*,is
a)xy=e*(x+1)+C blxy=e*x—-1)+C xy=e*(1—-x)+C dxy=eY(y—-1)+C

2
" The general solution of the differential equation 100 % - 20 Z—z +y=0is

X X

)y = (c1 + cyx)ero d)y = cie* +ce”
. The equation of the curve whose subnormal is twice the abscissa, is
a) A circle b) A parabola c) An ellipse d) A hyperbola

a)y = (c; + cx)e* b)y = (c1 + cx)e”

- The solution of 2(y + 3) — xy Z—z = 0 withy = -2, wherex = 1, is

a)y+3=x? b)x?(y+3) =1 Ax*y+3)=1 d) x2(y + 3)3 = e¥*?2
- The solution of% —y=1,y(0) = 1lisgivenby y(x) =

a) —exp(x) b) —exp(—x) c) -1 d)2exp (x)—1
- The solution of the differential equation 2x Z—z — y = 3 represents

a) Straight lines b) Circles c) Parabola d) Ellipse
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: HINTS AND SOLUTIONS :

1

()

. . . . x? 2
Equation of family of ellipse is -t

y: _
bz

=

=

b2
[from Eq. (i), Z=

_Y d_y]
x " dx
d?y | dy ( dy )
= e _— _ — =
Xy dx? + dx x dx y 0
(a)
The given equation can be rewritten as

d2 dn 21"
dx? dx

On squaring both sides, we get

d? dn?]’
) @]
= order = 2, degree = 2.
(@)
Since,
y = e?**(acosx + b sinx)
()
= y; =e?(—asinx + bcosx) +
(acosx + bsinx)2e?*
=  y, =e*(—asinx + bcosx) + 2y
(i)
= y,=e?*(—acosx —bsinx) +
(—asinx + bcos x)e?*2 + 2y,

1

=—y 4+ 2¢**(—asinx + bcosx) +
2y; (using eq.(ii))
= Yy, =-y+2(y1—2y) +2y
(using eq.(ii))
= Y, =-y+4y; -4y
= y;—4y;+5y=0

(b)
dy _ ax+g
We have, & byif

= (by + f)dy = (ax + g)dx
On integrating, we get
2 2
b% + fy = % +gx+c
= ax?—-by?*+2gx—2fy+c=0
This represents a circle, if a = —b

(9
Given, Z42%=x2
dx x

IF = eJ39% — glogx — x
~ Complete solution is

y.x=[x.x*dx+c
=  yx= % x*+¢
= y = % x3 4+ cx7t

(b)
Given, y = ax cos G + b)

= ylz—axsin(i+b) (—2
acos(§+b)
ylzgsin(i+b)+acos(i+b)
xy1=asin(i+b)+y
y; + xy, = acos G + b) (—xiz) + ¥
x3y, = —acos G + b)
x*y, +y=0




[integrating]

1 —
= o +logy =c¢
(b)

The given differential equation is
2(£2) +3(2) 4477 =

Here, highest order is 2 and degree is 1.

(b)
Given, cot ydx = x dy
dx dy dx

>—=t d
x  coty x anyay

On integrating both sides, we get

1
—dx = | tan'y d
fxxfanyy

= logx = logsecy + logc
= logx = logcsecy
= X =csecy

()

Given LA
' odx | x2+xy
Put y = vx
dy dv
—=v+x —
dx dx
dv 3v+v2

V+x —=—
dx 1+v

dv _ —2v(v+2)
dx v+1

Ly D
x 2v(v+2)
1

2(v+2)

3xy+y?

—%dx=—[ —dv

—2log.x = Elog(v +2) +%logv —

v(v + 2)x* = ¢?

2(242)xt =

(y? + 2xy)x? = ¢3
Given equation is \/d:y —4® _gx =0
dx dx

dy _ 4 ()? 2 dy
> Z=16 (dx) + 49x% + 56x 2

Obviously, it is first order and second degree

differential equation.

()

Since, cosx dy = ysinx dx — y? dx

1 d 1
— 2 _Ztanx = —secx
y2 dx y

1
Put, ——-=z>=
y

d
= d—i + (tanx)z = —secx
This is a linear differential equation.
Therefore,
IF = eJtanx dx — pflogsecx — gacy
Hence, the solution is

z.(secx) = [ —secx.secx dx + ¢;

1
= -3 secx = —tanx + ¢,

= secx = y(tanx + c)

(a)
Given, x = Acos 4t + B sin 4t
(1)

d_’t‘ = —4Asin 4t + 4B cos 4t

d
d?x .
i 16A cos4t — 16 B sin 4t
a’x
d

2x
> = —16x

[from Eq. (i)]
()
: d_y — 2x
Given, T +y=2e
IF = eJ1dx = ¢x
. Required solution is
ye* =2 [e** exdx=§e3x+c
= y = g e?* +ce™
()
dt tg’(x) o t?
dx  g(x) g(x)
_ldt 1g_ 1
tZdx |t g)  g@)

1 1dt _dz
Letz—; > —=—=—

t2dx dx
~ From Eq. (i)
dz g _ 1
g0 ° " g

On comparing with Z—i + Pz = Q, we get

g 1
F=0 ¢
[EBax

~IF =e
= elOg[g(x)] = g(x)

Thus, complete solution is
z-glx) = Jg(x) ﬁdx+c
g(x) _

1
> - =x+c =
tg(x) xre x+c




(a)

The equation of the family of circles of radius a is
(x — h)? + (y — k?) = a?, whichis a two
parameter family of curves. So, its differential
equation is of order two

(b)
Given, Z—i’ = xi;f i
y = vx

d

E%:: vtXx dx3
d 1+

XxZ v =—7

Put
dv

d
vidv =

= logx +logc

3
Yy —
X) = logx + logc

y3 = 3x%logcx
y sinx

= COSX +—
X X

Given, oy
dx
IF = eJ3% = glogx — x
~ Complete solution is
xy = [(x cosx + sinx)dx
xy =xsinx + ¢

At y=1,x=§,c=0

=

y =sinx
(a)
Given, xy = ae* + be™*
ay x -x
= X — = ae* — be
dx +-y
ay

= X
dx?

dy , d -

+2 4+ = ge* + pe*
dx = dx

=

eq. (D]
(0
The given equation can be written as
(D? + 2D + 1)y = 2e3*, where % =D
Here, F(D) =D?+2D+1 and Q = 2e3*
The auxiliary equation is

m?>+2m+1=0

(m+1)?=0
m=-1,-1

The CF = (¢; + cyx)e™?

and Pl = —2e3%
F(D)

—xy=0 [from

d?y dy
X —+4+2 =
dx? dx

=
=

1 e3x
D2+2D+1

e3x

9+6+1

= The complete solution is
3x
y=(c1+cx)e ™+ %
21 (b)
We have,
2y —1)dx = 2x + 3)dy
= ! dx = ! d
2x+3 " 2y—17

:>f 2 d—f 2 d
2x+37 T [y 1Y

2x +3
= log(2x + 3) =log(2y — 1) +logC = 2y—1

=C

(b)
We have,

= y(xy — 1
7Yy D
= dy = xy?dx — y dx
=>vydx+dy =xy?dx >
ye *dx + e *dy
—1 =
¥

On integrating, we get
-X
—e—=—xe_x—e_x+C:>§:x+1+Ce_x

y
(1)
It passes through (0, 1). Therefore,1 =1+ C =
C=0
Putting C = 0 in (i), we get% =x+1=>ykx+
=1
ALTER We have,
dy
- = -1
I Yy D

d
A y 2

Y

dx
1

1
= =x
y2dx y
dv 1
= ——+4 v =x,wherev ==
dx y
dv .
> o TU=—x .. (ii)
LF.= e J1dx = g=x

Multiplying (i) by e ™ and integrating, we get
1
ve‘x=xe_x+e_x+C=>;=x+1+Cex

It passes through (0, 1)
Hence, the equation of the curve is

§=(x+1)=>(x+1)y=1
23 (d)




Given differential equation is
xdy =ydx
dy _dx_ pdy
y x y x
= log, y = log, x + log, c
= y=cx
Which is a straight line.
(b)
. dy
Given, —= A+x)(1+y)

=

1 —
= mdy— 1+ x)dx

= log(1+y)=x+§+c
[integrating]

At y(—1)=0

> =

x%+2x+1

log(1+y) =—
(1+x)2

y:e 2 —1

ay 1 — pXx —(1/2)logx
dx+y.xlogx e* x

2 =

(logx)?
ef —

IF = ef%logxdx —

.(. \/E) (logx)?

(d)
Given differential equation is
ydy = (c — x)dx
= Y ox-L4d
2 2
= y2+x%2—2cx—2d =0
Hence, it represents a family of circles whose
centres are on the x-axis.

()

d x—
Given, XY

dx x+y

This is a homogeneous equation
dav

— ay _
Puty = vx = S =vtx—-

Given equation becomes
X —vx

1—17

1+v dx
2 s Ty
On integrating both sides, we get
1+v dx
Jz—(1+v)2dv_ x
Put(1+v)’=t =22(1+v)dv =dt

1 dt dx

2 2—t x
=> —Elog(Z —t) =logx +logc

1

= —Elog[Z — (14 v)?] =logxc
1

= —Elog[—v2 —2v + 1] = logxc

= log = logxc

1
V1 —2v —p?

= x2c?(1 - 2v — vz) =1

= x2c? ( 1-— ) (
2 (x? - 2yx y%)
2

>yl+2xy—x2=c
(b)
Given equation is
y = e?** + cge* + ¢y sin(x + cs)
= c,e2e?* + cze* + ¢, (sinx cos cs + cos x sin ¢s)
= Ae?* + cze* + Bsinx + D cosx
Here, A = ¢;e2,B = ¢, coscs, D = ¢4 sincg
()
We have,

x Yy

oy (e

X2 +y2 Y=Gezx ¥

xdy —ydx
ﬁ —

x2 + y?

= d{tan™! (%)} = —dx

Stan == —x+C =y =xtan(C — x)

(©
Given differential equation can be rewritten
as

=1

= —dx

dy  x+y-1
E - x+y+1
Put x+y=t
dy _dt
dx  dx
ac . t-1

dx T t+1
> (t+logt)=x+§

=

= %(t+logt)=x—y+c

= loglx+y)=x—-y+c

(a)

Given, y—x Z—z=a(y2+z—z)
v — v — g2

> dx(a+x)—y ay

= Gl




= logy —log(1 — ay) = log(a + x) +
logc

= logy =log(1 —ay)(a+ x)c

= y=c(1—ay)(a+x)

()

Given differential equation can be rewritten

as
(1+32) =e4(32)

(b)

3

dy _
a—y—Zx

IF = ef—ldx — e %

=~ Solution of the differential equation is
y.e*=2fxe™* dx

=2(—xe™*—e ™ ) +c

= y = 2e*(—xe™* —e™*) + ce*

=> y=—-2x—2+ce*

Forc =2

We get y=2(€*—x—-1)

(d)

We have,

2

dy
1+(—) =
Y + (dx) ¢

dy 2 dy
2 Yl 2 2 (22X 2 _ .2
=i+ () ==t (@) +r =
Clearly, it is a differential equation of degree 2
(a)

Given, Z—z + 1 = cosec (x +y)

2

x+y=t
dy_ﬂ
1+dx_dx

dt
= dx
cosect

= [sintdt = [dx
> —cost=x-—c
= cos(x+y)+x=c
(b)
Given differential equation can be rewritten
as
e?Vdy = (e3* + x?)dx

On integrating, we get

e?y e x3
— —_—= +?+C

2 3
(b)
We have,

(x—h)?+@y-k)?=a*> ..(>)
Differentiating w.r.t. x, we get

dy
2(x—h)+2(y—k)a=0

S@-h+G-HZ=0 (i
Differentiating w.r.t. x, we get

dy\? a?
1+ (ﬁ) + (y— k)d—x); =0 ..(iiQ)
From (iii), we get

_ _1wp? _dy oy

y—k= p ,wherep—dx,q—dx2
Putting the value of y — k in (ii), we get
(1+p*)p

q
Substituting the values of x — hand y — k in (i),

we get

1+p%\*
< 61p>(1+pz):a2

dy\? ’ d?y\’
:{H(a) } :<d_) ,
which is the required differential equation
(b)
The general equation of parabola whose axis
is x-axis,is

x—h=

y? = 4a(x — h)
= 2y%=4a

dy
= ya=2a

dy\ 2 d’y
= (dx) Ty dx? 0
. Degree=1, order=2
()
d_y _ x+y+1
dx x+y-1

Put x+y=t

dy _dt

= 14+ ™

dt _ t+1+t-1

dx t—1

dc _ 2t

dx t—1




40

On integrating, we get
1 1
St —Elogt =x+c
t—logt =2x+ 2¢;
x+y—log(x +y) =2x+ 2c;
y=x+loglx+y)+c

()
d_y _ x2+y2
dx ~ x2-y?

_(dy) _1+O_1
v dx (1_0)_1—0_

d
= 3x3
X

dy .
where, d—z is the slope of the curve.

dy = 3x3 dx
On integrating, we get
y= 3%3 +c
= y=x3+c¢
It passes through (-1, 1).

1=(-1)3%+c

(d)
: 2dy _ 2
Given, (x+y) . =a

Put x+y=v
d dv
Y_Y¥_1q
dx dx
dv
v? (— — 1) = g?
dx
dv _ a?+v?

=

dx  v?

(1 — aza_+21;2) dv = dx

v —atan™? (Z) =x+c
[integrating]
= (x+y)—atan‘1(?)=x+c

= y=atan"* (ZX) + ¢
a

(a)
We have, y = cx — c¢?
On differentiating w.r.t 'x", we get
y'=c
On putting this value in Eq. (i), we get
y=xu")—-Q")?
= O)V-xy'+y=0
(a)
We have,
+ k =
dt mv -9
dv k mg
dv

k
k
——dt

=>v+mg/k= m
mgy _ k
:>log(v+7) = —Et+logC

m
=>U+Tg= Ce k/mt =y = Ce~k/imt —

mg
k
(a)
. . . dy
Given equation is e + ytanx = secx
Here, P = tanx and Q = secx
o IF = e/pdx — pftanxdx
— elogsecx = secx
Hence, required solution is y secx = f sec?x dx +
o
> ysecx =tanx +c¢

(b)

y
. d y+x tan=
Given, Il " x

dv
= X —=v+tanv—v
dx
dx
= [cotv dv = [—
X
= logsinv =logx +logc = sin%z xc

(©
We have,
y?=4da(x+a) ..(i)
dy 1 dy
2y—=+4 =—y—
=y dx t=a 27 dx
Substituting the value of a in (i), we get
dy 1
2 2v — o 2
Y ydx<x+2 dx>=>y




dy

[edy=[e*dx
—e 7V =e*—¢
e*+eV =c

(a)

The given equation is
dy\ | (&) rdy\?
t= 1+(ty)<E)+ 2! (E) *
d
>t = ety(d_:)t})

d
:logtztyd—}t/

On integrating both sides, we get

y* _(ogt)®
2 2

=y = +,/(logt)? + 2k
=y =+/(ogt)?+¢
(a)

. xdy-ydx
Given, i A

N dé)+d(e") =0

= %+ex=c

+e*dx =0

[integrating]

(b)
We have,

% + 2ytanx =sinx ... (i)

It is a linear differential equation with integrating

factor
LF. = ef2tanxdx _ y2logsecx — goc2 i

Multiplying (i) by sec? x and integrating, we get

ysec?x = fsinx sec?x dx

= ysec®x =fsecxtanx dx = ysec?®x

=secx+C

(b)
Z_i/: e Y(e* + x?)
feYdy =[e*dx+ [x*dx

x . x

e¥ =¢e +?+C
3
X

e —e*=—+c

. d?y  logx
Given, g e
dy _ —(logx+1)
dx x

[integrating]

Since, (Z—z)(l‘o) =-1

_Tl+c=—1=>c=0
d_y__(logx+1)+0

dx X

y = —%(logx)2 —logx + ¢,

= +c

integrating]
At x=1,y=0=>¢,=0

y = —%(logx)2 —logx

d
E+y—x

IF=elldx = ex

= Q(x)
IF = efP(x)dx

. Both statements A and B are trueand R =

A
()

The equation of the given family of ellipses is
XZ

4a?
Differentiating with respect to x, we get

y? ;
+ 2= lor,x?+4y? =4a% ..()

2x+8yd—y=0=>x+4yy’ =0
dx
This is the required differential equation
(b)
Given that centre of circle is (1, 2).
Let radius of circle isa.
(x—1*+(y—2)*=a?
> 20— +20-2)2=0
d
> (G-D+@-2)-=0
(<)
Given, y? = 4ax + 4a? ..(D)
= 2yy' =4a
On putting the value of 4a in eq(i), we get

yZyIZ

y? =2yy'x + 4. "
= y=2yx+yy?

(@)

Given, y = Ae* + Be?* + Ce3*
(D)

= y'Ae* + 2Be?* + 3Ce®*
From Eq. (i),




Ae* =y — Be?* — Ce3*
= y' =y + Be? — Ce3*
o y" =y + Be** + 6Ce3*
..(i)
From Eq. (ii),

Be?* =y' —y —2Ce3*
y"' =y +2y' —2y —4Ce3* + 6Ce3*
= y" =3y’ — 2y +2Ce3*
...(iii)
Again, differentiating w.r. t. x, we get
y"" =3y" — 2y’ + 6Ce3*
From Eq. (iii),

2Ce3* =y" —3y' + 2y

y'"=3y" =2y + 30" = 3y" +2y)
= y" —6y" +11y' —6y =0
(a)

The equation of a member of the family of
parabolas having axis parallel to y-axis is
y=Ax*+Bx+C

= Y _ 24x + B
dx

ady _

s =0

dZ
= £Y - 24>
dx?

(@)
Let x?2+y2—-2ky=0

> 2x+2y Z-2k2=0

= k = s
(@)

From Eq. (i),
x2+y2-2 (

+y

X

(dy/dx) +y)y =0
2 _ o2\ _

> (x y)dx 2xy =0

(a)

. dy

Given, Eztan0=2x+3y

dy _ dz

Put 2x+3y=z =243 = Ir

d dz 1
= 2= (Z-2)3
dx dx 3

dz dz
——2=3z >—=dx
dx 3z+2

On integrating, we get
log(3z+2) — x4+ C

N log(6x-3+9y+2) — x4 C
Since, it passes through (1,2).

log(6-|:-318+2) —14C

__log26
T3

C 1

log(6x+9y+2) log26

X+
3

lOg (6x+296y+2) _ 3(x _ 1)

= 6x + 9y + 2 = 263>~V

(a)
. d tan tany sin
Given, A yz 4
dx X X
dy cosecy
= coty cosecy — — =
y y dx X

1

Put —cosecy =t
dy dt

> coty cosecy —= = —

et _ 1

dx x x2

1
IF:eIde:efzdx:x
» Solutionis tx = [x.—dx—c
X

= —cosecy.x =logx —c
= ~— +1 =
sny Tlogx=c
(b)
Given differential equation is
d%y 5 d3y 2 dy\3 3 _
5() +4(@) +(@) =0
Here, highest order derivative is 3 whose
degree is 2.

(b)

Given differential equation can be rewritten

as
| o () 2
y xdx_\/a (dx) +b
2 2

2 N\ _ w_ 2 (Y
= y + (X dx) Zyx dx a (dx) +
b2
Here, order is 1 and degree is 2.

(b)
The displacement x for all SHM is given by
x = acos(nt + b)

:>dx_ in(nt + b
P nasin(n )

d?x
ﬁ —
dt?
d?x 5 d?x 5
=>W=—n x::»W=+n x=0
(a)
We have,

dx dy
_+7:0=>logx+logy=10gC=>xy:C

= —n?acos(nt + b)

X

()
The general equation of all non-vertical lines
inaplaneisax + by = 1, where b # 0

Page|32




= v—logv =logx +logk
[integrating]

Y — 4
= ;—logxkx

Y= log ky

X

= ky = eV/*

(9

Given differentiating equation is
2/3 2

(1+42) =422

dx dx?
dy\ 2 .3 (d%y 3
= (1+43) =9 (F)
Here, highest order is 2 and degree is 3.
(d)
We have,

d
d—y:1+x+y2+xy2

X

dy

—~ =0 1+ y2
= 1+x)A+y9)

1
=>1+y2dy=(1+x)dx

2
= tan"ly = (x +x7) +C ..(0)
Itis given that y(0) = 0i.e.y = 0 whenx =0
~tan"!0=0+C=>c=0

-1 _ x? _ x2
Hence, tan y=x+— =>y—tan(x+—2)
72 (a)

. d
Given, Dy

+==sinx
dx X

IF=el3% = x
= Solution is y.x = [xsinx dx +c
= Xy = —xcosx +sinx +c¢
= x(y +cosx) =sinx +c¢
(d)
Given differential equation can be rewritten

as
dx _ (logy—x)

dy ylogy
dx x 1

dy  ylogy y

IF=e
— eloglogy — logy

1
—d
ylogy Y

(b)
. i . lo
Curveis y = e?'""* 5 sinx = %

d .
ay _ easinx
dx

acosx

logy
sinx

= ylogy=tanxd—y

dx
()
Let the equation of parabola having the directrix
parallel to x-axis is
x% =4a(y + k)
and equation of directrixisy =p ...(ii)
Here, 3 unknowns are in Egs. (i) and (ii).
=~ Order of DE such parabolas having directrix
parallel to x-axis is 3.
(d)
We have,

d x% 4+ y?
xdy—ydx=w/x2+y2dx=>£—¥=7y

= y _ COS X
dx y '

ing v = W ®
Puttingy = vx and -~ = v + x —, we get

dv
v+x——-v=+/14+0%2>
dx 1+ v?

Integrating, we get
loglv + Vv + 1| =logx +logC

Sv+Jv2+1=Cx>y++/x2+y2=_Cx?
(a)
Given, (x? + 1)%+2xy =x2-1

dy 2x x2-1
or —+ = —
dx = 1+x2 y x2+1

It is a linear differential equation.
On comparing with the standard equation Z—z+
Py = Q, we get
2x x? -1
=1+x2'Q=x2+1




2x
IF = e/ P ax = oJirzd™

— elog(1+x2) =1+ x2

(3]

The equation of the family of circles is

2+ @y —-k)Z=r2 ..()

Where k is a parameter

Differentiating w.r.t. x, we get
2x+2(y—k)y,=0=>y—k = —yil ..(ii)

Eliminating k from (i) and (ii), we obtain

Given, y = ae® + bx e* + cx?e*
(1)
On differentiating w.r. t. x, we get
y' = ae* + b(xe* + e*) + c(x?e* +
2xe*)
= y' =ae* + bxe* + cx?e* + be* +
2cxe*
= y' =y+be*+ 2cxe*
.. (i)
Again, differentiating w.r. t. x, we get
y' =y +be* + 2c(xe”* + e%)
= y'"=y"+be*+2cxe* + 2ce*
= y'=2y"—y+2ce*
..(iii)
[from
Eq. (ii)]
Again, differentiating w.r. t. x, we get
y" =2y" —y"+ 2ce*
= y'=2"=-y'+0"-2y'+y)
[from eq. (iii)]
=> y"-3y"+3y'—y=0
(0
Given, y =ae™ + be ™

d _
—z = mae™ — m be™™*

= m?ae™ + m?be ™ = m?y

Given, \/m(l .|_d_y) _ m(l _Z_z)

dx
N dy _ Jcosx—vsinx
dx Vsinx++vcosx

= Order=1, degree=1

82 (a)

The equation of a family of circles of radius r
passing through the origin and having centre on
y-axis is
(x—02+@-1i=r2=>x24+y2-2ry=0
This is one parameter family of circles so its
differential equation is of order one

(b)

. d 1+y+x?

Given, o yRry
dx x+x3

dy oy _ 1

dx = x _x(1+x2)

1
IF=elz® =y

=

©
Given, 3—3: = (% )1/3

dy _ y'3  dy  dx

dx ~ x1/3 y1/3 T x1/3

On integrating both sides, we get

dy dy
fﬁfhﬁ

y2/3  x2/3
> 5—=—+1q

3 3

3 3
$§y2/3 :Exz/?’ +Cl

= y?/3 —x?/3 = ¢ (wherec = écl)
(b)
Let y = f(x) be the curve. The equation of
tangent at (x, y) to this curve is
Y—y=f"()X—-x)
(1)
Put X = 0in Eq. (i), we get
Y=y—x f'(x)
This ordinate is called the initial ordinate of
the tangent. It is given that,
Initial ordinate of the tangent = Subnormal
! —y
= y-xfl)=y
oy _ ¥y
= dx  x+y [put
, d
fe) =]
Hence, it is a homogenous differential

equation.

dy
2427
Y +dx>
dy
xdx




dy
=2>y(1l—-ay)=(a +x)a
dx dy

—1 =
(a+x) y(A-ay)
On integrating both sides, we get

dx dy
(a+2) :fy(l—aw
= log(a + x) —f[

ik

alog(l—a
= log(a+x) = logy+¥+logc

= log(a + x) = logy —log(1 — ay) + logc
= log(x + a)(1 — ay) = logcy
>x+a)(l—-—ay)=cy

(a)
We have,

, 2
Length of the normal=y_[1 + (Z—i’)

Itis given that

2

d
y |1+ (%) =.Jx2+y2 [ Radius vector = R

x2+y2]
dy\?
N 2(_) — 42 2
yoty dx x“+y
2 dyz_ 2 — 2 2
=y I =x*=2>ydytxdx=0=>y“+x
= k2
()
Equation of tangent at (x, y) is
Y _ 4y X
y=T-&E-x
For y-axis X = 0.
dy
Then, Y =y — X

dy 3
Given ( — x—) X x
Y dx

IF = e 1/xdx — g—Inx — ,In(1/x) zi

Then, solution is

Given, dy = —(

cos x—sin x)

sinx+cosx

= y=—log(sinx + cosx) + logc
integrating]

= y= lOg (sinx+cos x)
= eY(sinx+cosx) =c
(b)

We have,

dx +1
ac "

1
:>x+1dx=dt:10g(x+1)=t+6
Putting t = 0,x = 0, we get
logl=C=>C=0
~t=log(x+1)

Putting x = 99, we get
t =log, 100 = 2log, 10
(a)
The equation to all given parabolas is
y2 =4a(x—b)
dy dy d*y | (dy\?
2y—=14 — =2 —+(—
> Ydx a:>ydx a:ydxz-l_(dx)
=0
(d)
Given differential equation is
(1;3’) dy = (1+x)d

1
= f(;+1)dy=f(;+1)dx
logy +y =logx + x +logc
cXxX
= y—x=log(7)
(©
I.%+ 2xy = 2e7%°

=

IF = e 2xdx — px?
-~ Complete solution is

ye*" =2[e ™ eXdx+c
* = 2x+c
L ye"2 —2x=c

= ye

x”l—y—zzo

x2
= ye* .2x +e Tx

2

= e*. —2—2xye

dx

d -
=3 ﬁzZex—ny

- lis true and Il is false.
(©
We have,
y=alx+a)?* ..(i)

dy _ s
== 2a(x +a) ..(ii)
Dividing (i) by (ii), we get




100 (a)

y x+a 2y dy
= =>x+a=z,wherey1=a
dx

N 2 o
Substituting a = y—y — xin (i), we get
1

2y 2
) (y—) = yiy = 4Qy —x y1)y*
1

Clearly, it is a differential equation of degree 3

()

Given differential equation is
d’y 3 (dy)4
X1 - (£
dx? dx

d%y 3 _ dy\*
= (&) =1-@)
~ Order=2, degree=3
(b)
Given, siny dy = cosx dx
= —cosy +c =sinx
[integrating]
= sinx + cosy =c¢
(a)

. d x—2y+1
Given, LA A

dx 2x—4y
d dz
2 ¥ _ &

Put x—2y=z:>1—
dx dx

2] -2

zdz = —dx
2

= Z? =—x+c [integrating]

= (x—2y)2+2x=c

(@)

The equation of the family of circles which touch
both the axes is

(x —a)? + (y — a)? = a?, where a is a parameter
This is one parameter family of curves

So its differential equation is of order one

(@)

Given equation can be rewritten as

d—y—l.y=1

dx x

1
IF = e J3%% = g-logx = 1
X

. Required solution is
y(i) =f§ dx =logx + ¢
Since, y(1) =1
= c=1
y =xlogx +x

dy _ x%+y?

Given,
dx 2xy

On integrating both sides, we get

fl_vzdv—f dx

—log(1 — v?) =logx + logc
y2
= —log( 1 —;) = logx + logc
This curve passes through (2, 1).

1
- —10g(1—1> =log2 +logc
3
= —log(Z> = log2c

4
=>log(§> = log2c
N 2

‘73

On putting ¢ = ;in Eq. (i), we get

x? 2
log P =log§x

= 2(x%? —y?) =3x
(a)

The given differential equation can be
rewritten as

2
@y _ [, 4 (@)
Yt = [a+ (dx)

y+53

dx?

= [y +—= —x? (
& (3—1)3”]

=~ Order and degree of the given differential

equation is 2 and 2 respectively.

(<)
Given differential equation is Z—z +y=¢e*
IF = edex — efldx = X
Now, solution is
ye* = [e?* dx

er

x &7 4 ¢
ye _2+2




= 2yeX =e?* + ¢

103 (b)

We have,

() = ¢'(x)

¥ _

$(x)

= logdp(x) =x+1logC = dp(x) =Ce”*
Puttingx = 1, (1) = 2, we get C = z
~d(x) =2e¥ 1= p(3) =2¢?

=

104 (b)

Given equation
Z—Z+ sin(x-;y) = sin(x;y
x—y)_sin<x+y)
2 2
= Z_ic/ = —2sin (% ) cos (;)
= cosec (%) dy = —2cos (;) dx

On integrating both sides, we get

fcosec (%)dy = —chos(Jz—C) dx +c

log(tan %) 2sin (g)
= 1 == 1

2 2
= log(tan %) =c¢—2sin (;)
(a)

The family of curves is
x2+y2—2ax=0 ..(I)
Differentiating w.r.t. to x, we get

+c

dy dy
23C-|'2ya—2a:0:a=x+ya

Substituting the value of a in (i), we obtain

2 2 _ ayy _ 2 _ .2
x“+y 2x(x+ydx)—00r,y x

dy _

2xya =0
(b)

Given, y = (c; + ¢3) cos(x + ¢c3) — cue
= y = (cq cosc3 + ¢, cosc3) cos x
—(cys8in c3 + c,sin ¢c3)sinx — c,ese*
= y =Acosx —Bsinx + Ce*

X+Cs

Where, A = cqcosc3 + ¢y co5C3

B = ¢y sincz + ¢; sincs
And C = —c,e‘s
Which is an equation containing three
arbitrary constant. Hence, the order of the
differential equation is 3.

107 (c)

. L . (d

Given equation is e* + sin (ﬁ) =3
Since, the given differential equation cannot
be written as a polynomial in all the
differential coefficients, the degree of the
equation is not defined.
(d)
Given, x =sint, y = cospt

dx d_y _ .

—, = cost, — = —psinpt
d_y __p sin pt

dx cost
v ="REF
yivl—x% = —p\/l——yz
yi(1=x?) = p*(1 - y?)
2y1y2(1 = x?) = 2xyf = —2yy;p?
[differentiating]
=  (1-x¥)y,—xy; +p*y =0
(c)
Given, y =xe
(1)

v

dx
..(ii)
From Eq. (ii),
Logy =logx + cx

=ecx+xecx.c=%+y.c

1l y
: —_— p—
Cx ng

dy y y y
— ==+=log=
dx X X gx

= % (1 + log%)
(a)

Given differential equation is
1

— .Y 2 (W) 2\?
y=x (@ (2) +)

s - s

~ Order and degree of the above differential
equations are 1 and 3 respectively.

(b)
We have,

y32/3+2+3y2+y1=0

= 92 = ~By, +y1 + 2)

=y; =—Gy+y:1 +2)°

Clearly, it is differential equation of third order
and second degree

(b)

Given,x2+y2 =1 ..(»0)




On differentiating w.r. t. x, we get
2x+2yy' =0 =>x+yy' =0

Again, on differentiating w.r. t. x, we get
1+ ()2 +yy" =0

()

We have,

dy xlogx?+x

dx siny +ycosy

:>f(siny+ycosy)dy=2fxlogx dx+fxdx

= ysiny = x%logx + C
114 (b)
The given differential equation is

o+ POy =060y

L dy -n+1 _
Ly R = Q)

1

y‘n—l
(—n+Dy™ d—z =

1
( n+1) E+P(x) v =Q(x)

= E +(1-n)Px)v=_>1-n)Q(x)

dv
dx

Hence, required substitution is v =

(b)

Since, length of subnormal =

yn—l

dy _ _
y . =a =>ydy=adx
On integrating both sides, we get
2

y? =ax+b
Where b is a constant of integration
= y2=2ax+2b
(0
Given, X _ cos? mx

dt
On differentiating w.r. t. x, we get
@
dt?
The particle never reaches the point, it means
d?x
dt?
= sin2nx = sinm

= —2msin 2nx = negative

=0 = —2msin2nx =0
1
S2nX =T > x = >
The particle never reaches at x = %
(b)
dy _ x+y

Given, —=
dx x=y

Put

= i x = — )dv

1+v2  1+v2

> log, x =tan"lv — Eloge(l + v?) —

log, c [integrating]
- 1
> log, x = tan™?! (%) —>log, [1 +

)] -t

= c(xz +y2)1/2 — etan_l(y/x)
118 (b)

: a’y -2x
Given, oz e
d e—zx
= 2= +c
dx -2
[integrating]
-2Xx

= y = E tex+d
[integrating]
119 (b)
Given, x> +y2 =1
On differentiating w.r. t. x, we get
2x +2yy' =0
= x+yy' =0
Again, differentiating, we get
1+yy"+ () =0
120 (a)
We have,
dy y-1
dx  x2+x

=>f<x x+1

= logx —log(x +1) = log(y —1) +logC
x _ .
This passes through (1, 0)
1

o==—C
2

Substituting the value of C in (i), we get

x 1 1
x+1. 207D
>+ -1 =-2x=>xy+x+y—-1=0

This is the required curve
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121 (c)

. dy 2
Given, =~ —= y = x2e*
dx X

2
IF = e—f;dx — g~ logx? _ xiz
2,X
= Complete solution is ;—2 = fxxi dx +c
> L =e*+c¢
X
= y = x%(e* + ¢)
Wheny =0,x = 1,thenc = —e
- y=x*(e*—e)
122 (b)
Given,
T2 X = plog(1+x?)=(1+x?)
~ Complete solution is

2\ 2 4-.X'2

y.(1+x)=f(1+x ). dx
3

= y(1+x2)=%+cl

= 3y(1+x?)=4x3+¢
123 (a)
Given, k = PQ =length of normal

=

=

124 (a)
We have,
V3 Y2
y1ys =3y; = ==37=
s 2 V2 V1
Integrating both sides, we get

logy, = 3logy, +logc,

Y2 dy
_3—C1=>

3
B2 n
Integrating both sides w.r.t. x, we get

1
S =0x+C

_ 3 _
>Y2=0Y1 = =0

1
T (=2c)x+ (=2¢cy)
1
=Y = wherea = —2¢;,b = -2¢,

1
S5V, = —
" vax + b

Integrating both sides w.r.t. x, we get

2
y=5\/ax+b+cg
ay —c
> }’2 > =ax +b

Here, x = Acos4t + Bsin4t

On differentiating w.r. t. t, we get

dx

I = —4Asin4t + 4B cos 4t

Again, on differentiating w.r.t. t, we get

d?x

— = —16A cos 4t — 16B sin 4t

dt?

= —16(A cos4t + Bsin4t)

d*x

< e
126 (a)

We have,

y=c, +ce*+c3e

Sy =c+ce¥ +cze? el

=y =+ ce* + c3'e™*, where ¢ = cze

It is an equation containing three arbitrary

constants. So, the associated differential equation

is of order 3

(b)

Equation of parabolas family can be taken as

x=ay’+by+c

Differentiating w.r.t.,y we get

dx
d—y—Zay+b

= —16x

—2x+cCy

. 1-y 1+x
Given ?dy+x—2 dx =0

= f(i 1)dy+f(xiz+1)dx=0

Y =
= log(£)=1+l+c
v, x

dy  Jx2+y2+4y
d

X

dv VxZ2+v2x2+vx

vVtx—=—-T——
dx X

dv _ dx
VitvZ

log(v + V1 + v2) =logx +logc

Page|39




log<%+ /1 +z—z> = log cx
y+Jx%+y? =cx?

dy _ xlogxZ+x

dx siny+ycosy

(siny + y cosy)dy = (xlog x? +

(%y sin y) dy = (;—xx2 logx) dx
ysiny = x?logx + ¢

(d)

Given, x(1 —x?)dy + (2x?y —y — ax®)dx =

0
ay (2x2-1) _ ax3
dx x(1—x) Y= (1-x2)
2x%-1
P= x(1-x2)

Integrating, we get
x* x3
=—+4+C=>y=—+Cx?
xy 2 + y 2 +Cx

(9]

Let x%2+y%2—2gx=0
dy _

= 2x+2ya—2g—0

dy
= 2g=(2x+2yd—)

On putting the value of 2g in eq. (i), we get
2 2 _ ayy.. _
x“+y (2x+2ydx)x—0

= y% =x%+ 2xy Z—z
134 (d)

Given differential equation can be written as

d? d
5 -3=242y=0
(m?-3m+2)y=0
(m-1)(m-2)y=0
= m=1,2
=~ Solutionis y = c;e* + c,e?*
y' =ce* + 2c,e?*
From given condition

y(0)=1

And y'(0)=0
=>c+cy=1....()

On solving Egs. (i) and (ii)we get
-, =1
= ¢ =-1
And ¢, =2
.'-y=Ze" _ er

at x = log, 2
y = 2elog2 _ezlogz
=2%x2-2%2=0
(b)
The equation of straight line touching the
given circle is

xcos@ +ysinf =a

(1)
On differentiating w.r. t. x, regarding 0 as a
constant

= cos@+d—ysin9=0
dx

..(ii)

From egs. (i) and (ii), we get
d

xd—i—y

cos?0 +sin?6 =1

a

dy
xdx y

cosf = and sinf = —

The given differential equation can be

rewritten as

11 1,1
= (rmy)dy=—(5+3)dx

1 1
= —;—logy——(—;+logx)+c
[integrating]

x 1 1
= log(;)—;+;+c
137 (a)

We have, (xy — x?2) = y?

2 dx _ 2
= y E—xy—x

1 dx

x2 dy

11
x'y y?
1 1 dx dv
Put —~ =v > —— ==—
x x2 dy dy
dv v 1 . .
— + — = —, which is linear
dy "y y?




1
IF = ¢!y ¥ = glogy =y
- The solution is vy = fy—lz ydy+c
= %zlogy+c

= y =x (logy + ¢)
This passes through the point (-1,1)
1=-1(logl+¢)
ie., c=-1
thus, the equation of the curve is
y =x(logy —1)
(d)
Given, y=2e* —e
y, = 4e** +e7*
}’2 — 862X _ e—X
y, = 4e? + e ¥ 4 4e2* — 27
Y2 =y1+2(2e** —e™)
Y2 =y1+2y

Yo =Yy1+2y
Yo—y1—2y =0

—X

. . .. d d
Given equation is =2 _ y=1>= 2= dx
dx 1+y

On integrating both sides, we get

[

=>log(l+y)=x+c

>1+y=e*-e° ..(I)

Atx =0,y =-1

Thenl—1=¢e%- e >e=0

On putting the value of e€ in Eq. (i).

Therefore, solution becomes

1+y=e*x0=2>y(x)=-1

(d)

Let family of circles be
(x—a)?+ (y —2)? =52

= x?+a’—-2ax+y* —-21—-4y=0

dy dy
— 2x—2a+2y;—4d—=

— x4+ Py —
= a=x+- (y—2)
On putting the value of a in Eq. (i), we get

2
Ly-2) + -2 =

dy\? 2 2
= (2) 6-2?=25-(y-2)
(@)

It is a linear differential equation of the form of
dy _

E + Py = Q

= P =sec?x,Q = tanxsec®x

o IF = e/ Pdx = pfsec?xdx _ ptanx

tanx _ tanx

Solution is ye [ tan xe®™"* sec? x dx + ¢
= ye'anX — tqp x gtANX _ tanx 4 ¢
=y =tanx — 1 + ce”tanx

(b)
We have,

dy
yd +x=a=>ydy+xdx=adx

Integrating, we get

yZ x2 2 2
?+?=ax+C:>x +y“—2ax+2C=0,
which represents a set of circles having centre on

x-axis
(d)
- Equation of normal at (x, y) is
Y _ & X

y=g &=
Put,y =0

- v

Then, X =x+y Tx
Given,y? = 2x X

d
=>y2=2x<x+y %)

dy _y*—2x* (?)2‘2

dx  2xy 2 (Z)

X

Puty = vx, we get
dy dv

—=v+x-=

dx dx
2_
Then, v + xﬂ -2
dx 2v
dv 2+ v?)

dx 2v
2vdv dv
= m + 7 =0
On integrating both sides, we get
In(2+v?)+In|x| =Inc

=>In(|x|2+v?))=1Inc

2
=>|x|<2+y—2)=c
X

It passes through (2, 1), then

= x




9
= 2x% +y? :E|x|
= 4x% + 2y% = 9|x|

144 (a)

We have,
ydx —xdy —3x2y2eX’ dx =0

= ydx — x dy = 3x2y%e* dx
dx —xd

_Y xyzx y
x x

:d(—) =d(e)=>=-=e" +C
y y

3
= 3x%e* dx

dy _ ax+h

dx  by+k
[(by + k)dy = — [(ax + h) dx

= DZLZ +ky = asz +hx +c

Thus, above equation represents a parabola, if
a=0and b #o0

Or b=0 and a# 0

(b)

The equations of the ellipses centred at the origin
2 2
are given by % + % = 1, where q, b are arbitrary

constants

Differentiating both sides w.r.t. to x, we get
2x

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

1, 9% vy "

;+b—;+b—22=0 ...(11)

Multiplying (ii) by x and subtracting it from (i),
we get

1

Sy —xyf—xyy}=0=xyy, +xyi —
yy1=0

(b)

Given equationis y = ax™*! + bx™"

On differentiating with respect to x, we get

dy 1

—=an+ 1)x"—bnx™"

dx

Again, on differentiating , we get
2
d_szl =an(n+ Dx" 1+ bn(n + 1)x™ "2
d?y
= x? e an(n + Dx"*1 + bn(n + 1)x™

2

deZ/ =n(n+ 1) (ax™! + bx™")

x2d?

e nn+ 1)y

(b)

Given, y = acos(x + b)
= Z—z = —asin(x + b)

dzy__ _
i acos(x +b) = —y

2
d—y+y=0

dx?

=

(@)

dy 1 _ 1 —
Here, — — (m ) Y =T and y(0) = -1
Which represents linear differential equation of

first order.
J=()dt — —t+logli+t| — -t
[F=¢e’ \1+t/)" =¢ & =e ‘(1+1)

~ Required solution is

v = [ [ QRde] + ¢

=>ye't(1+t)=f1+t-e‘t(1+t)dt+c

= fe‘tdt+c
Sye t(l+t)=—-et+c
Since, y(0) = -1 = —1:e°(1+0)=—-e+¢
=>c=0
oo y = —
(b)

. d
Given, 2y
dx

1

1
(1+1) and y(1) = -3

Y _q_
(1-0vx 1-vx

1
IF = /a0

X

—log(1 —v?) =logx +logc
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_,2)-1 — d
log(1 —v?) log xc S+ = Xy
_y2y1 dx
X“=y _
= = Xxc 156 (a)
x2 dy . .
pemm xc atany = sin(x + y) + sin(x — y)
— 2 _ o2 d
x=c(x*=y%) = %tany = 2sinx cosy

= ftanysecy dy = Zfsinx dx
=>secy+2cosx =c
(b)
Equation of family of parabolas with focus at (0,
3 0) and x-axis as axis is

u .
2x*-um -yt o + utn = 4x° y2=4a(x+a) ..(»0)

x On differentiating Eq. (i), we get

du 4x6 — ytm . . :
d = il 2yy; = 4a, putting the value of a in Eq. (i)
x 2nx*u VY,

Since, it is homogeneous. Then, the degree of = y?2 =2yy, ( x + T)
2n-1
>y =2+ vyt

n—1

dx dx
On substituting the values of y and Z—z in the given

. dy du

equation, then

4x° — u*™ and 2nx*u must be same.

in=6and4+2n—1=6
3 dy 2 =

Then, we getn =~ =Yy dx + X =Y

(b) (b)

We have,

d 1+ d 1

—y+y=—y:> y (1——>y:

1 1 _1 dx X dx X

yi=a [cos (;+ b)—xsin( +b )( ~LF.= ef(l-i)dx — px—logx — lex

X
=>y1=a[cose+b)+%sm(;+b)] ii (c)
Again, on differentiating Eq. (ii), we get Given, y* = 4a(x — b)

1 1 dy
N P _ = = 2y—=4a
Y2 a[ Sm(x+b)( x2)
1 1 1 @y =
+—cos(—+b)(——2) = Zy +2( ) =0
X X X 2
ay

on(24s)| ) -0

sin
=>y2——cos< ) —cos( +b) @

d
The given equation can be rewritten as, — £y
> x yz +y=0

Given equation is y = ax cos G +b ) (1

1
On differentiating Eq. (i), we get ;

—sinx.
154 (b) On integrating the given equation
Given, dy = xlogx dx d%y

dx—f—sinxdx+c

x? x
_* _(x dx?
= y =logx fzdx (;Cy

[integrating] v —(—cosx) +c=cosx+c

= y = ﬁlogx _x +c Again, on integrating, we get
2 4
155 (¢) J—dx—-[cosxdx+fcdx+d

Given equation is y = sec(tan™! x)
On differentiating w.r. t. x, we get

=sinx+cx +d

dy__ -1 -1 1 (d) dy

I sec(tan™" x) tan(tan™ " x) - 112 Given that,—+y = e™*

Xy _ [ tan(tan~1 x) = x] Itis a linear differential equation, comparing with
T+x the standard equation
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dy
a"‘P}’—Q
>P=1Q=e"

.'.IF:edexzex

~ Required solution is

yex=fe"‘e"dx+c=f1dx+c

>ye*=x+c
Atx=0,y=0 ~c=0
Hence, the required solution is
ye¥ =x >y=xe ™

(0

. d
Given, D=pZ
dx X

S R

logy = 2logx + logc
= y = cx?
Which represent a parabola of the form
x? = 4ay
163 (d)
dy

. 2

Given, STy =x
: [2 dx 2

~ Integrating factor =e’x™" = x

~ Required solution is
2 = (3 gy =50
yx?=[x*de="+
_ x*+c
T oax?
164 (a)
We have,
d 2
y£=x—1=>ydy=(x—1)dx=>y7
xZ

==-x+C
) X

Forx =1,wehavey =1

.1 1+C=>C=1
e — = —— = =
2 2

yZ x2 2 2
Hence,7=7—x+1zy =x*—2x+2
165 (a)
Equation of line whose slope is equal to y
intercept, is
y=cx+c=c(x+1)
ay _ .
dx
@v_ Yy
dx x+1
ay _
= (x+1) Y= 0
166 (b)

. d
Given that, x?y — x3 é = y*cosx

. a
ie, x3£—xzy = —y*cosx

on dividing by - y*x3, we get

1 ady 1
y4- dx y3

1 1
- .= = =C0SX
X X

1 dy _1dv

y* dx  3dx

=
Which is linear in V.

IF = ef%dx = g3logx — 43
So, the solution is

x3V = [x3 .;—3cosx dx +c

=3sinx+c

3

X .
= — =3sinx+c¢
y

Puttingx =0,y =1, wegetc =0
Hence, the solution is x3 = 3y3sinx

(d)
» Equation of normal at P(1,1) is
ay+x=a+1 (given)

* Slope of normal at (1,1) = —%

=~ Slope of tangentat (1,1) = a ..(i)
Also, given % <y

dy
—Z =k
=>dx Y

dy _ _ .
el = k = a [from Eq. ()]

d

Then,d—z=ay

=>—y= adx
y

=>Inly|=ax+c

It is passing through (1,1), then ¢ = —a
= Inly| =a(x — 1)

= Iyl = 2D

168 (a)




Given, Z—z +1=e*tY 173 (d)

: ay _ 2 2
Put x+y=z leenthat,dx—1+x+y +xy
dy _ dz This can be rewritten as, we get
dx  dx dy
d —
w=c 1+y?
N f e~Zdz = f dx On integrating both sides, we get

—z dy
= —e “=x+c 12 (14 x)dx
>  x4+e M 4c=0 Y 02
(a) :>tan‘1y=x+7+c

= 1+
=1+ x)dx

The given equation can be written as Atx=0,y=0
(d_x_d_y)+(x2dy—y2dx):0 50=0+0+c 2c=0

x oy (x —y)? 1 x? x?
(dy dx) ~ tan y=x+7=>y=tan x+7

dx dy\ ;27 »
3(7‘7)+@:° ®)
y x dy (cosx—sinx>
dy _ dx dx  \sinx + cosx

¥z x2
o dy = - (XS
sinx + cos x

)
x y . . .
On integrating both sides, we get On mtegratl.ng both sides, we get
y = —log(sinx + cosx) + logc

x xy snclx+cosx
:>In|§_(y—X)_c SV
sinx + cos x
3In|—|+£=c V(e
vl (x-y) = eY(sinx + cosx) =c¢
(a) 176 (a)
dy/dx

cos x — sin x)

In|x|—ln|y|—Fll)=c

x y

X

We have, e

:dy—l
dx—ogx

~ Degreeis 1.
(a) _ _
Given differential equation can be rewritten as [integrating]
As y(1) =1 =c¢=2
1
2 (dzy)gxlz x +y=2
== y

dx?

=X

Again, for x = =3

)2]9 _ (dz_y)‘l- —3+y%=2y
dx? = y+Dy-3)=0

Also, y>0

= y=3

[neglecting y = —1]

© 177 (a)

We have,

tan"lx +tan"ly=C

Differentiating w.r.t. to x, we get Puty =vx = % =v+x %

1 + 1 d_y =0 Now, Eq. (i) becomes

14+x%2 1+y?dx dv ()

= (1+x%)dy+ (1+y?dx =0, V"‘xa:V‘Fm

which is the required differential equation

Here, we see that order of highest derivative is
2 and degree is 4.

: . .d
Given equation is, d—i =




= ¢ ) dv = d_x
o) X
On integrating both sides, we get
¢'(v) f 1
dv = | —dx
O
= logd(v) = logx + logk
= logd(v) = logxk

= ¢(v) =kx = q)(%)=kx (-.-vzf)

y
()
Given, Z—;=x+y+1=>3—;—x=y+1
IF=el 19 = ¢~y
~ Solutionis x.e™ = [(y + 1) e Ydy
= xeV =—(y+1De™ +
Je™ dy
= xeV=—(y+1De?—-eV+c
= x=—(y+2)+ce?
(b)
Given, x%2+y?—2ax =0
(1)
= 2x +2yy'—2a =0
> a=x+yy
On putting the value of a in Eq. (i), we get
x2+y?—2x(x+yy)=0
= y? — x? = 2xyy'
()
Given, y = cjcos(x + cy) + c3sin(x +¢y) +
cse* + cq
y = ¢y[cosx cos c, — sinx sinc,]
+c3[sinx cosc, + cosxsinc, | + cse” + g4
= cosx (¢, cosc, + c3sincy) +
sinx (—c; sinc, + c3coscy) + cse® + ¢q
=Acosx + Bsinx + Ce*+ D
Where A =cicoscy + c3sincy
B = —cysinc, +c3c0s¢4, C =
cs, D =cq
Hence, order is 4.
182 (a)
Given,(1+ x)ydx+ (1—y)xdy =0

y x

f()—ll—l)dy+f(i+1)dx=0

log.y —y+logex+x=c

= log.(xy)+x—y=c

183 (b)

Given, y? = 2c(x + o)

= 2yy, = 2¢

= C=YN

y? = 2yyi(x +\yy1)

= y? = 2yy1x = \[yy1.2yn

= - 2yy0)? = 40y)°

=~ The degree of above equation is 3 and

orderis 1.
184 (d)

Given differential equation is
dy _ 1
dx
ax _
dy
Here, P = -1, Q = y?

IF = e/ -1dy — o~y

x+y?2

= x =y?

=~ Solution is
xe™ = [e y? dy
=—eVy?+[2eV ydy
=—eVy?+2[-eVy+
fe dyl+c
=—eVy*+2[-eVy—eV]+

xeV =eV(—y?—-2y—-2)+c
= x=—-y2 =2y —2+ce¥
185 (a)
Given differential equation can be rewritten

as
dx x

oy
1
IF=e 2% =1y
186 (c)
It is given that 2 = X
dx y
On integration, we get y2 — x? = C, whichis a
rectangular hyperbola
187 (a)
Given differential equation is
2 _ _tan~ly\ady —
(1+y)+(x e )dx 0

S A ey

dx x tan” "y
dy  1+y?2 - 1+y2

Which is a linear differential equation,

=
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1 e

Here, P=1— Q=

+y2’ 1+y2
[——dy -1
IF:edey:e 142 — ptan™'y

~ Solution is
x.IF = fQ.IF dy +c

tan_ly
tan"ly _ (€
xe = .e
f 1+y2

-1
_ 2 tan
tan~ly _ € Y

C
= xe = + -
2 2

1y _ eZtan_ly +c

ertan

188 (d)
Given differential equation can be rewritten
as

yay _ e*ax
y+1 eX+1
=> (1 —ﬁ) dy = eﬁﬂdx
= y —log(y + 1) =log(e*+1) —logc
[integrating]
(e*+1)(y+1)
c
> e*+1Dly+1) =ce?

189 (d)

The equation of all the straight lines passing
through origin is

y =mx

dy

— =m
dx

= y = log

..(1)

~FromEq. (i), y= Z—z x
190 (b)

Given, Z—z =sin(x+y)tan(x +y)—1
w_

Put
dx dx

x+y=z=>1+

dz .
——1=sinztanz—-1

dx
Cosz
dz = | dx

sin? z f

sinz=t

1 1
[Sdt=x—-c>—--=x-c
t t
—cosecz=x—¢cC
x+cosec(x+y)=c

sin"'x+sin"ly=¢
dx ay -0
= J1—-y?dx+V1—-x%2dy=0
192 (d)
d
x£+(1+x)y=x

This is linear differential equation with

-1 1
LF.=e 5% = ¢logy = —

y
Multiplying (i) by LF. and integrating, we get

x X
;szydy:;:y2+C:>x=y(yz+C)

194 (a)
We have,

d? Ay (d?y\ dy\3
Ly e (2) 2 (22) <14 (2)
dx? dx dx? dx

Clearly, it is a second order second degree
differential equation

(a) )

: . +1
Given equation is d—i = %
On integrating both sides

dy dx
m B _f x—1
= log(y + 1) =log(x — 1) + logc
= log(y + 1) = log(x — 1)c
=2>y+1=-1)c
Atx=1=>y=-1
Whereas y(1) = 2.
Hence, the above solution is not possible.

196 (a)

dy _ dx

y+1  x-1

dy _ y(x+y)

Given =
Todx x(x—y)

Put y = vx

d dv
= 2=yt
dx dx

dv vx(x+vx
v+x—=¥

dx x(x—vx)

dv 2v?
xdx_l—v




§+ log(%) + 2logx = —2c

= §+ log(xy) =c¢
[letc = —2¢4]

(@)

We have,

y?dy = x%dx

Integrating we get y3 —x3 = C

(b)

. d?y
Given, Tz ¢
d

—2X

—-2X

y e

= —=—-—+c
dx 2 2

[integrating]
e—zx

= y = + x4+ 3

4
[integrating]
But y=ce +cx+cs
[given]
1
C1 =:Z
(d)
2
Given, x (Z—z) + 2,/xyz—z +y=0
d 2
(2 5) =
1 1
ﬁdy + ﬁdx =0
2\/y +2vx = ¢;

From Eq. (i), we get
dy 4

y=x(a)+@

= (@) =x(R) +

Which is required differential equations.

(d)
We have,
e*cosy dx —e*siny dy =0

= cosyd(e*) +e*d(cosy) =0
=>d(e*cosy) =0=>e*cosy=C
integrating]

(d)

y = ae™ + be™™

On differentiating w.r. t. x, we get
dy -

— =mae™ —mbe™ "™

dx

Again, on differentiating, we get
d%y
dx?
= m?(ae™ + be™™*) = m?y

= m2ae™ + m2be™™*

This is a linear differential equation with I.F. =

el ldx — px

Multiplying both sides of (i) by L.F. = e* and

integrating, we get

y e* =fexe"‘dx+C=>ye"=x+C

Itis given thaty = 0 whenx =0

~0=0+C>C=0

Hence,ye* =x =y =xe~
204 (o)

Given,

X

dx dy

+
1+x2  1+y?

=0

1 1

= tanlx+tanly=tan"lc
[integrating]
x+y
= _—=
1-xy
= x+y=c(l-xy)
205 (c)
Given, IF =x
efP ax — o
= [Pdx=logx
d 1
= P =—logx =~
206 (b)

Given differential equation is

2 [ @y
)

Hence, order is 2.




207 (b)

Given, —+ /1 yz 0
1-x

=

fJ1 y fx/1 xZ_
> sin"lx +sin"ly=c
208 (d)
We have,
xdy—ydx=0

= logy —logx = logC

y
>—=C=>y=C
X Y X

[On integrating]

Clearly, it represents a family of straight lines
passing through the origin
209 (c)
Let the equation of circle passing through
given points is
x?+y%—2fy=a?
> 2x+2yy; —2fy; =0
(1)
= x=y{ -y

2492 g2

> x=n(EEE-y)
[from Eq. ()]

= yi(y2—x%+a?)+2xy =0

211 (a)
Given, %+(92—G)+1=0
pe

= 7 =

= tan"'v+logy+c=0
[integrating]

= tan~1 +10gy+c-0

212 (a)
215/2
(mm,h+eﬂ] -

2
d3
= (52
dx3

Here, order=3, degree=2
213 (a)

Given equation is

xdy —ydx +x%e*dx =0

:>d(y)+d(ex)—0

sy per=c
X

214 (c)

Given differential equation is
dy  x-y+3
ax 2(x— y)+5
= 1-Z
Xx—y=v E - dx
dv _ v+3 dv _ v+2

dx  2v+5 dx ~ 2v+5
1
= f(2+v—+2)dv=fdx
= 2v+log(v+2)=x+c
= 2x —y) +loglx—y+2)=x+c
215 (c)
The given equation is Ax? + By? =1
dy
= 2Ax + 2By e 0
(1)
dy\? d%y) _
=4 2A+2B{(E) +y@}_0
..(ii)
Eliminating A and B from Egs. (i) and (ii), we
get

y dz_y+(d_y)2_z_ﬂ=0

dx? dx
Here, order =2, degree =1
216 (a)
The given equation is
(y +3)dy = (x + 2)dx
2 x2

=>y7+3y=7+2x+c

Since, it passes through (2, 2).
“2+46=24+4+c >c=2
y2 2

X
C—+3y=—+2x+2
2+y 2+x+

>y2+6y=x2+4x+4
Sx24+4x—y2—6y+4=0

(b)

We have,

y?=4da(x+a) ..()

Clearly, it is a one parameter family of parabolas

x dx

Differentiating (i) w.r.t. to x, we get

dy 1 dy
2ya=4a=>a=§ya

Substituting this value of a in (i), we get




d dy
2 (& &2
(d )+2xydx Y
218 (b)

Given differential equation can be rewritten

as
dy 1 2
dx xlogx'y T x

J

xlogx

1/x
dx
IF=e = el = ¢
log x
(a)

. dy
Given, ™ + ytanx = secx
IFedex — eftanxdx = secx

» Solutionis ysecx = [sec’x dx + ¢

= ysecx =tanx +c¢

(c)
We have,

dy (v
=)

=y Y3dy = x~1/3dx

= fy‘1/3dy = fx‘1/3dx
3

1/3

= y2/3 = x2/3 + ', where C' = 2C
= y2/3 —x2/3 + ¢’

(<)

. d_y _ ysin(z)—x _ Xsin(z)—l
Given, dx xsin’é) =5 siné)

=u
x

Put

d
= —y=x
dx

x—+

du
o Tu
usmu 1

sinu

1
= —sinu duzzdx

= cosu =logx +c
[integrating]
= cos ( ) logx + ¢
y(1) = 5
cosg =logl+c
> c=0
Thus, cos (%) = logx
224 (b)

Given,

1(Y\(x dy—-y dx)

=2 dx

X

dv x%v

v X—=—FT""7T
+ dx  x2%2(1+v2)

1+v2 dx
f 3 dv =—J—
v x

1
—ﬁ+logv——logx+logc
1 floglyl =1

552 Tloglyl =logc

1 2
12 gyl =~

=logc

= log, |yl +3 =5

Again, when x = xo,y =e

1 + —=—=DX)= V3e
226 (d)

Given, 37Ydy = 3*dx

= [37Vdy = [3*dx
-3y 3

= =
log3

log3
= 3* +37Y = c,wherec = —klog3
227 (a)
(x — h)? + (y — k)? = r?, here only one arbitrary
constant r. So, order of differential equation = 1.
229 (b)
Given differential equation can be rewritten

as
y _ dx
(1+y? )dy T x(1+x2)
1 2x
f(1+y2) dy =3 fx2(1+x2) dx

f(1+y2) 2 ft(1+t)
[put x? = t in RHS integral]

= G-




= %log(l +y2) = %[logt —log(1 +

)] + %log c

= log(1 + y?) =logx? —log(1 + x2) +

logc

= log(1 + y2)(1 + x?) = log cx?

= (1+y5)(1 + x?) = cx?

(b)

Given, ay _ 27y

dx x+2y

Put y = vx

@,y X

dx dx
dav 2-v

vV+x —=
dx 1+2v

xdv _ 2—v-v(1+2v)
dx 1+2v

f 1+2v dv = fi dx

2(1-v-v2)

=

=
=
=

logk — %log(l —v—v?) =logx
= logc = log[x%(1 — v — v?)]
[put k? = c]
= x*?—xy—y*=c
=Y
[put v =7~]
(9]
y? = 2c(x + c?/?)

9 -y vy
> (- =er (YY)
Here, order=1, degree=5
(a)
Given equation is ZLD_p
x oy

On integrating, we get
d
dy _,
y

= logx +logy = logc

= log(xy) +logc = xy =c

233 (a)

Given, y = (x +V1+ xz)n
= Z—yzn[x+m]n_1 (1+L)
X

VxZ+1
n
_ nfx+Vi+xZ]
V1+x2?

dy z 2\ _ 2.2
> (dx) (1+x°)=n%y
Again, differentiating, we get

2
22 X1 +x7) + 22 (D)

dx " dx?

2

2, 2
Znydx

a2y 2 ay _
= dx2(1+x)+xdx—ny
.. dy
[divide by 2 E]
(o)
y = (c; + ¢c3)cos(x + c3) — cue

V= —(c1 +cy)sin(x +c3) —cye

v, = —(c; +cy)cos(x +c3) —cue
x+C5

x+cs
x+cs
x+cs
= —y —2cue€

Y3 = —y1 — 2c4€*F%
Y3=—Y1+Yy2—Y
-~ Differential equation is
Y3—Y2+y1—-y=0
Which is order 3
()
The given equation is

y = aeb*
= L — gheb*

dx
(D)

2
= 2732’ = ab%eb*
..(ii)
= aebx dz_y — aZbZebe

dx?
?y _ d_y)2
= y dx? (dx
[from eq. (ii)]
(d)
Let ax + by = 1, wherea # 0
> a ax +b=0
dy

d?x
a2~V
@ _

dy?

=

()

We have, V1 —x2 +/1—y%=a(x —y)

Putting x = sin4,y = sin B, we get
cosA + cos B = a(sin4 — sinB)

cot2E — ¢
2
= A—B=2cot™la

1

> sin"lx —sin"ly =2cot™la

On differentiating w.r. t. x, we get




=

Clearly, it is differential equation of the first
order and first degree.

238 (b)
Given differential equation is

d_y — ey+x + ey_x

dx
[eYdy=[(e¥—e™)dx
—eV=e*—-e*-c

eVY=e*—e*+¢

dy 1 _
LTIy = 3x
1
IF = /3% = glogx = x

sec? x

sec?y

tany
sec?y

- f tany

dx

sec? x

tanx

/

tanx
tanx = u
sec?x dx = du
tany = v
sec?y dy = dv
@ _ _rav
u v
logu = —logv +logc=>uv =c
tanx.tany = ¢
241 (b)
We have,
dy
Yy =AY’

Ay

dx

1
=>;dy=ldx:>logy:/1x+logC=>y=Ce”

242 (b)

We have,
ay
dx

dy

dx 1—cos2x

[sec?y dy = — [ cosec?x dx

1+cos2y

1-cos2x
1+cos2y _ 2cos?y

Given, ey
Sin“ x

=
= tany = cotx + c.

243 (a)
Given differential equation can be rewritten as

dy

dx

Y _ -2Vx
\/E—e

,Q=e2>

Here, P =

Vx

IF = ef\/_lﬁ—fdx = 2V¥
. Solution is
ye2X = [e2VX o=2VX gy = [ 1 dx

= ye?V* = x 4+ ¢

244 (a)
Given, (1 + %) dy = —e* (cos? x — sin 2x)dx
On integrating both sides, we get
y +logy = —e* cos? x +
[e*sin2x dx — [e*sin2x dx + ¢
= y+logy=—e*cos’x+c
Atx=0,y=1
1+0=—-e%cos0+c=>c=2
~ Required solution is
y +logy = —e*cos?x + 2
245 (d)
Given,

Put

ay _ 2
dx—(4x+y+1)

dx+y+1=v
dy—g_zl.

= —_ =
dx dx

integrating]

tan~! (“JrTyﬂ) =2x+c

= 4x +y+1=2tan(2x + ¢)

246 (c)

Given differential equation is
dy )

x—+ ylogx = xe*x 2 °8*
dx Y108

dy

dx
1
Here, P = %logx and Q = e¥x2'°8%

— ( \/E)(Ing)z

1logx

> +%logx=e"x_z

(log x)?

=e 2

logx

“IF=el ™=
(a)

Let us assume the equation of parabola whose

dx

axis is parallel to y-axis and touch x-axis.
y=ax’+bx+c ..(0)
and b? = 4ac ( curve touches x-axis)
* There are two arbitrary constant.
=~ Order of this equation is 2.

248 (a)




Here,y = Acoswt + Bsinwt ...
On differentiating w.r. t. t, we get
dy
dt
Again, on differentiating w.r.t. t, we get
d?y
dt?

d?y
> — =

®

= —wA sin wt + wB cos wt

= —w? Acos wt — w? Bsinwt

—w?(Acos wt — Bsinwt)

[from Eq. (i)]

dt?
Y, = —w?y
(a)

Given, Z—ztany = sin(x + y) + sin(x — y)

d .
= d—ztany=251nxcosy

= tanysecy dy = 2sinx dx

= secy = —2cosx +c¢
[integrating]

= secy+2cosx=c

()

Putting x = tan 4, and y = tan B in the given
relation, we get

cos A + cos B = A(sinA — sinB)

A— B) 1

A

1
=S tan"lx —tan"ly = 2tan”! (I)

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

1 1 dy dy 1+y?
1+x2 14y2dx dx 1+ x2
Clearly, it is a differential equation of degree 1
(b)

Given,

= tan(

d
é —ytanx = e*secx
IF = e—ftanxdx — g~ logsecx — 1
secx

=~ Complete solution is

1
> vy = [e*secx.— dx
secx

"secx
A
secx

ycosx =e*+c

1 /dy 3
+5(3)
ay

patd dy
= X =edx :a=logex

=e*+c

()

_ 19y 1 (ay)?
x_1+dx+2!(dx)

= Degree of differential equation is 1.
253 (a)

. d —CcosXx
Given, Y =

y+1 2+sinx
[X=
y+1

log(y +1) = —log(2 + sinx) + logc

[cosx
= —L100%X
2+sinx

=

When
=

x=0y=1
c=4
+1=—

2+sinx

4
ytli=ga

=
254 (c)

. d - -
Given, cosyd—i = XTSIy 4 y2psiny

1
Yy=3

d .
= cosy é = eS"Y(e* + x2)dx
cosy

— 2

= fesinydy_f(ex-l_x)dx

Put siny =tin LHS= cosy dy = dt
ng(ex+x2)dx

3

— X
= —ef=e"+>-—c

x sin x
eX+eV +—=c

=

255 (a)
The given differential equation can be written as

x
+3x2e¥dx=0>d (;) + d(exg)

ydx —xdy
y2
X
=046 =
y
256 (a)
. dy _ 2x-y .
Given that, ox = xizy (D)
- & _ w
Lety =vx = LoV txg
2—v

_2—v—v(1+2v)

dx 1+ 2v
:>f 1+2v p _fld
2(1—v—v?) O

1
= logk —Elog(l —v—v?%) =logx

= 2logk —log(1 — v — v?) = 2logx
= logc = log[x?(1 — v — v?)]

2

=>c=x2<1—z—y—2)
x X

>x2—xy—y?=c

(a)

: d d
Giveny + x2 =22

Y 2
> ——y =X
dx y

dx
This is the linear differential equation of the form

dy

—Z 4+ Py =

dx+ y=Q

> P = —l’Q :xz

~IF = edex :ef—ldx —e X

Hence, required solution is




ye—x — fxze—x dx f’(X) = 3(x - 1)2
= fxX)=kx-12%+k

[integrating] ..(ii)

Since, it passes through (2,1)

1=Q2-1)%*+k =2k=0
. xdy-ydx _ 2y
Given, ———=- (COS ;) dx Hence, equation of function is

= sec? G) (w) == flx) =(x-1?

x2 x

262 (b)
= sec? (%) d (%) == i_x log<ﬂ> =ax + by
d

dy
[integrating] == exX+by = gaxgby

yre™*=—x%e*—2xe*—2e*+c
>y+x2+2x+2=ce*
(b)

= tan§=—logx+c

Whenx=1,y=§ =>c=1 = e PVdy = e¥dx

(Y On integrating both sides, we get
- tan(z) =1—-logx =x=e" tan(3)
x fe‘bydy =fe‘1xdx
(d] by ax
. dy e” e
Given, Ty (1+x)dx > —=— +c
= [—F—=[+x)dx 263 (d)
(Y+g) +(7) y + 4x + 1 =V is the suitable substitution
1 . :
y+s =x+£+£ < =flax+by+c)is
2 2 Solvable for substituting

= 4tan~! (2y+1)=\/§(2x+x2)+c ax+by+c=V

V3 264 (b)
() dy _ (1+y?)x

Given equation is Given, dx  y(1+x2)

dy _ _ _ 2y _ 2x
— =272 527dy = 2 ¥dx = Jopdy=fadx
On integrating both sides, we get log(1 +y?) =log(1 + x?) +logk
27 27 = 1+y)=00+x>k

(-1 = ~D+c
log2 D log 2 Dta This equation represents a family of

2 hyperbola.
(9

= =27V =-2""4clog2 The equation of the family of circles of radius

1 1 log 2 ris
c———=qlog2=c
2x 2y
(b) (x—a)’+(y—-b)*=r?

Since F(x) = 6(x — 1) Where a and b are arbitrary constants
d

= ff(x)=3(x-12%+c = 2(x—a)+2(y—b)d—z=0
[integrating] ..(1) N (x—a) + (y — b) Z_y -0 .(ii)
Also, at the point (2,1) the tangent to graph is " xa )
y=3x-5 = 1+(y_b)d_x}2’+(£) =0
Slope of tangent=3 1+(%)2
> [/ =3 > -h=-—f

32-1)%2+c=3 ax?
[from eq. ()] (i) 3
- 34c=3 From eq. (ii),
> c=0
From Eq. (i),




ﬂ)z dy
[1+(dx dx
2y
dx?

(x—a)=

..(iv)
On putting the value of (y — b) and (x — a), in
eq. (i), we get

@@ @]
G

1+ @] -

=

(b)

Given,

Focus S = (0,0) let P(x, y) be any point on the
parabola,

Since, SP? = PM?

= (x—0)2+(y—-0)?2=(x+a)?

=

- 1+y2

logx = %log(l +y?) +logc

X =cy1+y?

But it passes through (1,0), sowe getc = 1
= Solutionis x? —y% =1

(d)

Given that, 2 _
dx y+1
= (y + Ddy = x2dx
2 2
y X
= — =—
> +y 3 +c

This curve passes through the point (3, 2).
24+2=9+c
>c=-5

=

X2

X5

2
~ Required curve is y? ty =3

269 (a)

Given,

logx —log(x + 1) =log(y —1) + logc
X
=G -1

x+1

=
(1)
Since, this curve passes through (1,0)c = —%
~ FromEq. (i) 2x+ (@ -Dx+D=0
270 (a)
2_3; - (ﬁ)y ~ 4+
IF = o] ~(T0)at = o= I(1-rg)ar
e~tH108(1+0) = o=t(1 4 ¢)
 Required solution is,
ye t(1+1t) = fl%t e t(1+t)dt+c
=fetdt+c
=sye '(1+t)=—-e1+c
Since, y(0) = -1
= c=0
1

Y= "o
y(1) = -

Given, and y(0) = -1

=
271 (a)
Given curve is y = x?
For this curve there is only one tangent line
ie,
x-axis (y = 0)
Y_o
dx
Hence, orderis 1.
272 (c)
Given, x%+y?—2ay =10
we(D)
=3 2x +2yy' —2ay' =0
2x+2yy! =2a
yI
..(i)
~ From Eq. (i)

_ xZ+y?

2a =

2x+2yyr _ x%+y?

y! y
[from Eq. (ii)]
= (P-yHy =2xy
273 (a)
dy
Y + 1 = cosec (x +y)
Letx+y=t

=




", J-sintdt=fdx

=> —cost=x—c
=>cos(x+y)+x=c
274 (b)
Given, o4 dy = —Xdx
4 9

275 (b)
The differential equation of the rectangular
hyperbola xy = c? is

d d
y+x—y=0 :>x—y=—y

dx dx
276 (c)
Given, log (Z—z) =3x + 4y

d_y — eBx e4y
dx

= e ™ dy = e3* dx

On integrating both sides, we get
e 4y

=

-~ Solution is
ey 3% 7

-4 3 12

= 4e3* + 3™ =
277 (b)
Given differential equation is

2
% =2 = Z—i’ =2x+a

>y=x’+ax+b

~ It represents a parabola whose axis is parallel to
y-axis.

278 (b)

Given,

= ()8 () + 1

dt
t+xa—t(logt+1)

L g =&
tlogt T ox
log(logt) = logx + logc
integrating]

log G) =cx

(a)
dy -y?

Given, — = ———
T odx  x2—xy+y?
Put y=vx
dv

dy
dx + dx

dv _  -v
dx  v2-v+1
v -v3-v
dx  v2—v+1
(v2—3v+1) dv = 1 dx
—-v3-v x
-(v2+1)+v

v(v2+1)

1

1 1
J=-dv+ [—=dv=[-dx
—logv+tan™'v =logx + ¢

tan"lv =logxv + ¢
-1(Y\ _
tan (X)—logy+c

=

2
v+ x

dvzldx
X

a4y .2 — 9, W
dxz(x +1) =2x o

dzy

dx?

dy
dx

On integrating both sides, we get
log(x? + 1) + logc

2x
T x241

d
logﬁ =

d

= ﬁzc(x2+1)

dy _ 4

Asatx =0,
dx
3=¢c(0+1)
c=3
~ From Eq. (i),
d
2 =30+ 1)
= dy = 3(x%? + 1dx
Again, integrating both sides, we get
3
y=3 (x? + x) +c
At point (0,1)
1=3(0+0)+C1=>C1=1
3
y =3 (x? + x) +1
= y=x3+3x+1
281 (a)
Given equation can be rewritten as

=
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dx 1 N V1-y?

ay @) T @) A Vi

1
—d
IF'=ef1+y2 Y = gtan'y > J1—-x2dy+1—y%dx=0
~ Required solution is This is the required differential equation.
-1 -1
xetanly — fetan Yetan “y dy 286 (d) i
Given that, = =1+ y?

1
1+y? dy =dt = dy = dx

5=
tan”ly _ — £ I+y
xe f t dt 2 te On integrating both sides, we get
= 2xetan 'y = g2tan”ly 4 f dy fd
= | dx
(b) 1+y2
1. —
Given, = log(x + 1) =tany=x+c
dx Atx =0,y =0,thenc =0
= dy = log(x + 1) dx Atx =m,y=0,thentan™'0=mw+c 2c=-n
= Jdy = [log(x + 1) dx ~tan"ly =x =y =tanx = ¢(x)
= y=@+Dloglx+1|—x+c Therefore, solution becomes y = tan x
x=0 y=3 But tan x is not continuous function in (0, 7)
c=3 So, d(x) is not possible in (0, ).
y=+1Dloglx +1] —x+3 (©

d
(d) Letp = 2

Given equation is = Given differential equation reduces to
d’y logx p>P—xp+y=0

dx?~ x2 Differentiating both sides w.r. t. x, we get
On integrating, both sides we get dp
2p——x———-p+p=0

p dx X dx pTp

1+y2
Put etan‘ly =t= etan‘ly

=>_12_ =
@2p—x)=0

. d? d x
= Either=2 =0orZ =2
dx? dx 2

= y = 2x — 4 will satisfy.
(9

Given, y = asin(5x + ¢)

dy
= = 5acos(5x +¢)

Atx=1,y=0and2—z=—1 =2c=0
dy  (logx+1)

" odx X

Again on integrating, both sides we get 32732; — _25asin(5x + ¢) = —25y

x+c
! (©
1 i Y N AN
y=—=(logx)? —logx + ¢, Given, (1 —x )dx xy=1
2 dy x 1
> —— =
dx  1-x27 T 1-x2
This is a linear equation, comparing with the

Atx=1,y=0
=2c¢ =0

1 .
“Yy=-5 (logx)? —logx equation
dy
(b) TPy =e
Given equation is x 1
sin"!x +sin"ly =c¢ ...»0) =>P:_1—x2'Q=1—x2

On differentiating Eq. (i) w.r.t. x, we get

o IF = edex = ef%dx

= IF = eilog(l_xz) =+/1—x2

290 (c)




We have,
1
> = 2ydy =dx

Integrating both sides, we get y? = x + C
This passes through (4, 3)
~9=4+C>C=5

So, the equation of the curve is y? = x + 5
()

The given differential equation is

dy sinx 1

E-l_ Y cosx  cosx

sinx

~IF = efcosxdx = elogsecx — gacy
(b)
. d_y 2x _ 1
Given, dx t 1+x2°7 7 (1+x2)2
2Xx
IF = el e & = plog(+x®) — 1 4 42
The complete solution is
y(1+x2) = [(1+x?).

= y(l+x?)=tanlx+¢c
(b)
** The order of the differential equation is the
order of highest derivative in the differential
equation.
~ The second order differential equation is in
option (b) ie,
y'y" +y=sinx

294 (o)

1

) dx + ¢

1-y2

y
f 13:y2 dy = [dx
~J1-yZ=x+c

= (x+c)*+y*=1
. Centre (—c,0), radius=1
295 ()

: dy 9 ,2%
Given, = +y=2e
IF = f 1% = ¢*

~ Required solution is

ye* =2 [e** e¥dx = 293" +c
= y = gezx +ce™
296 (c)

Given, y =sin"1x

a2 (Visx2)

dz d .
= (1—x32) ﬁ =x d—z ...[from Eq.(i)]

297 (a)

dy

Given, o 2C0SX — Y COSX COSeC X

d
= £+ycotx=2cosx

IF = efcotx dx — elog(sinx) = sinx
= Solutionis ysinx = [2cosxsinx dx + ¢
= ysinx = [sin2x dx + ¢

. — COS 2Xx
= ysinx =——+c

At xz%,yzx/i

ﬁsin%=w+c

c=1
ysinx = —%c052x+ 1

=

1
2sinx

= y=%cosecx+sinx
(b)

Given,

> y=- (1 — 2sin?x) + cosec x

tan~?!
1+4x2

(tan~1y)?
2
[integrating]
> (tan"'x)? +log(1+y?) =c

(d)

x y _
dx + T2 dy =0

1
+-log(1+y?%) = %

. d .
Given, d—z —ytanx = —2sinx

IF = ¢~ Jtanxdx — o5y

. Solution is

y(cosx) = [ —2sinxcosx dx + ¢ =
— [sin2x dx +¢
Ccos 2x
= ycosx=— +c
300 (a)
. dy 1 1 _
Given, — — (E) Y =00 and y(0) = -1
IF = ef_(lL-i-t)dt = e_-l‘(l_%-l-t)dt
— e—t+log(1+t) — e—t(l + t)
-~ Required solution is
~t _ (X -t
ye t(1+t) —fme (1+t)dt+c
=[etdt+c
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=  ye'(l+t)=—-et+c Here Auxiliary equation is
Since, y(0)=-1 (100m? —20m+ 1)y =0
1
Y= " =
N y(1) = _% Hence the required solution is

1
(d) y = (¢c; + c,x)er0
The equation of all the straight lines passing 306 (d)
through origin (0, 0) is We have,

y=mx ..(i)

Hence, required differential equation of all such
lines is On integrating, we obtain
2

Z_z)x (m:%) y7=x2+(]:y2—2x2:2€
(a) Clearly, it represents a hyperbola

Y o s ydy = 2x¢d
ydx—x yy—xx

d xlogx?+x d
Given equatlon is 2 g— ( )
dx siny+ycosy

. Y
= (siny +y cosy)dy = (xlogx? + x)dx F20+3) —xy ==
On integrating both sides, we get

siny + y cosy)d =jxlo x? + x)dx
f( y +ycosy)dy = | (xlog ) :f%dx=fﬁdx
= —cosy+ys-|1_nc3(1)S = 2logx =y —3log(y +0) + ¢
23’ Putx =1landy = -2
=7logx2 =Z=c
x2(y + 3)3 = e¥*?

dy
:>2(y+3)=xya

x* 1
—j7ﬁ2xdx+fxdx+c (d)
x2 We have,
=>ysiny=7210gx—fxdx+fxdx+c

= ysiny = x%logx + ¢ dxdy
(d) >5-—=y+1

dx
Given, y(1—x)dx = xdy
1 1
= (; — 1) dx = ;dy
= logx —x =logy — logc f dy fdx
[integrating] =logy+1) =x+C ..(0)

= x = log% Itis given that y(0) = 1i.e.y = 1whenx =0
~log2==C

1
=>—dy dx

= J/ex:xc N ) 1 o
304 (b) ubstituting the value of C in (i), we get

We have log(y +1) = x +log 2

dy ' Sy+1=2e*2y=2e"—
X +y=xe* (c)
= xdy +ydx = x e*dx Given differential equation is

= d(xy) = x e*dx
=>f1-d(xy)=fxexdx:>xy=ex(x—1)+C
(3]

Differential equation is




=>3+y=c-Vx
= B+y)?=c%x
= log(3 +y) = logc - Vx Which is an equation of a parabola.

1
= log(3+y) = Elogx +logc




