Mathematics Differential Equations

Key.

Sol.

Key.
Sol.

Differential Equations
Single Correct Answer Type

The family of curves passing through (0,0) and satisfying the differential equation Y2 =1
Y1

(where y, =d"y/dx")is
a) y=Kk b) y =kx c) y=k(e* +1) d) y=k(e*-1)

D

dp = P(Where p= %j
dx dx

INP=x+c= p=e"°

@y ke*

dx

y=ke*+A4

Satisfying (O, 0) ,S0A=-k

y=KkK (eX —1)

The degree of the differential equation satisfying the relation

J1+x2 +\/1+ y? = ﬂ(x\/1+ y2 —yy1+x2) s

a)l b) 2 c)3 d) none of these
A

On Putting X=tan A,y =tan B we get
sec A+secB = /1(tan Asec B —tan Bsec A)
cos A+cosB = /1(sin A—=sin B)

(A—Bj 1
tan =—
2 A

tan ' x—tanty= 2tanl%

1 dy_0

1
On differentiatin — -2 =
1k 14 y? dx

S1: The differential equation of parabolas having their vertices at the origin and foci on the x-
axis is an equation whose variables are separable

S2: The differential equation of the straight lines which are at a fixed distance p from the
origin is an equation of degree 2

S3: The differential equation of all conics whose both axes coincide with the axes of
coordinates is an equation of order 2
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a)TTT b) TFT c) FFT d) TTF
Key. A
Sol. S, - Equation of parabola is y2 = t4ax
ZyQ =+4a
dx
D.E of parabola => y* = 2yxﬂ
dx
dy _ dx
y X

Which is variable seperable
S, - Equation of line which is fixed distance. P from origin can be equation of tangent to

circle X + y2 = p2

Lineis Yy = MX+ py/1+m? (m = ﬂj

2 pl)

So, degree is 2
S, - Equation of conic whose both axis co-incide with co-ordinate axis is ax’ + by2 =1
As there are two constants, so order of D.E is 2

4, The order of the differential equation of all tangent lines to the parabola Yy = X2 is
a)1l b) 2 c)3 d) 4
Key. A

Sol.  The parametric form of the given equation is X =t,y = t2 The equation of any tangent at t

d
is 2xt = y+t2, Differentiating we get 2t = yl(zd—y putting this value in the above
X

2
equation, we have 2XV—21 =Yy +(%j = 4xy, =4y + y12

The order of this equation is 1

Hence (A) is the correct answer

5. Which of the following transformation reduces the differential equation
dz z z
— +=logz =—; (log z)* to the form P(X)u =Q(X)
dx x X
a)u=logz b) U =¢€’ gu=(logz)™ d) u = (log z)?

Key. AorBorCorD
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Sol.

Key.

Sol.

Given equ. Can be written as

dz N dx _dx
z(lnz)2 x(lnz) x>

1
Put U=—-

Inz
W1 1d
dx (|nz)2'z' X

du 1 1
dx x X
du ( 1) 1)
—+ = [u=| -
dx X X
1 1
I.F —eIX =e le
X
RS WY
X X~ X
u 1 1
—=—|=dXx=+—+c¢C
X J.x3 4x*

If y,(X) is a solution of the differential equation dy/dx— f (X)y

the differential equation % + f(X)y=r(x)

a)

1 r(x)
e [r (%) y:(x)x b) y,(x) | 0 dx

) | r()y, ()dx

d) none of these

A

dy

- — y=0
dx (x)y
dy

— = f(x)dx
L=
Iny:If(x)dx

Y, (X) = ejf(x)dx Then for given equation I.F = ol 100

=0, then a solution of
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Hence Solution Y.y, () :jr(x).y1 (x)dx

1
y=———|r(x).y (x)dx
T
7. The solution of (X+ 2y3)(dy/dx) =Y is (where c is arbitrary constant)
1)Xx=Yy*+cy 2)x=Yy*—cy
3)y=x>—cy 4) y=x>+cy
Key. 1lor2
Sol. %—lx: 2y?
dy 'y
This is linear equation taking y as independent variable.
S
Here, I.LF.=¢ Iydy =g Y :1
y
.. solution is X1 = j12y2dy+c
y Yy

X 2 .3
==y’ tc=>x=y+oy
y

f(y/x)

f'(y/x)JdX

1)f(fj=cy 2)f(
y

8. Solution of the equation xdy = (y + X

xX |<

J-ox

3) f(zj:cxy 4) f[ijzo
X X
Key. 2
f(y/
Sol.  We have, xdy = y+X.(y X) dx
f(y/x)
Y ﬂ = X+ f,(y/ X) which is homogenous
dx x f(y/x)
_ dy dv _
Putting Y =VX = — =V+ X—,we obtain
dx dx
V+X—=V+ f.(v) = f (V)dv:%
X fi(v) f(v X
Integrating, we get log f(V)= og x+|ogc
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9. The general solution of the differential equation % = ytanXx—y?secX is
X
1) tanx=(Cc+secx)y 2) secy =(c+tany)x
3) secx=(c+tanx)y 4) None of these
Key. 3

d
Sol.  We have d—y = ytan Xx— y*secx
X

ldy 1
:>—2———tanx=—secx
y“dx 'y
1 -1ldy dv _
Putting — =V = — —==—, we obtain
y y“dx dx

dv
d_ +tan X.v =sec X which is linear
X

t d
|F =l ™% _ guseor _ ooy
.. The solution is

1
vsecx = [sec® xdx+c = =secx =tan x+c
y

—secx=y(Cc+tanx)
10. The curve y = f (X) is such that the area of the trapezium formed by the coordinate

axes, ordinate of an arbitrary point and the tangent at this point equals half the square of
its abscissa. The equation of the curve can be

1) y=cx’ £X 2)y=0cx’*1
3) y=cx+Xx° 4) y=cx"+x*+1
Key. 1

Sol. Let P(X, y) be any point on the curve. Length of intercept on y-axis by any tangent at P is

|
\

P(x.y)

OT:y—xﬂ o LN
dx

.. Area of trapezium OLPTO = % ( PL+OT )OL

1 dy 1 dy
—= —x2L |x==|2y—x=2
ey gl

According to question

Area of trapezium OLPTO = % X2
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11.

Key.

Sol.

12.

Key.

Sol.

i.e.,i(Zy—xﬂJx _+ly
2 dx 2

dy

=2y —X—=%X orﬂ—gzﬂ
dx

dx x

Which is linear differential equation and |.F.=e " = —

X2
1 1
.". The solution isl2 zji—de+C =t—+cC
X X X
Sy = +X+Cx2 or y= ox® £ X , Where c is an arbitrary constant

If p and q are order and degree of differential

Ry 1
equation y* (%J +3X (QT +x*y? =sinx, then
X

2 dx
p 1
1 o) L
)Jp >q )q >
3)p=q 4)p<q
4

’ \2 1
y? (%j + X7y —sinx = —SX(%T

2., \? °
[yz(%j +Xx°y? —sin xj :—9x3(%)

Here order=2=p
Degree=6=¢q
Sop<q

d
The solution of the differential equation d—y —ky =0, y(O) =1, approach zero
X

when X —> 00, if

1)K=0 2)k>0
3)k<0 4) none of these
3

Q—Kyzo, Q:de

dx y

Iny=Kx+c

At x=0,y=1 - C=0

Now, Iny=KXx

y:er

Limy=Lime* =0

S K<0
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13.

Key.

Sol.

14.

Key.

Sol.

15.

The solution of ﬂ + EV =—Q is
dt m

1 ,ht mg ) mg —ht

v=ce " —— v=c——=e™m
) K ) k
3 e_ht L 4 eKt L

ve m =c——= vemn =¢c——=
) k ) k
1
dv K
—+—V=—(g
dt m

I%dt Ky

Integrating factor (I.F.) =e =em

K
2t
~Venm :—J.geK'”m+c
K K
St —gm
ver =~ IMen' 4 ¢

K

V =C.e7?[—m

d
Ify (X) is a solution of the differential equation—y
X

differential equation % + f (X) y= r(x) is
1

1) —— | V. (x)dx

)30 [y:(x)

3) J.r(x)yl(x)dx
2

L dy —1dy
2L f =0= f(x)=—-2
i) dx+ (x)y;=0= f(x) J, o
_dy 1 dy
2~ y=r(x
g dx vy, dx y=r(x)
1d dy;
e*fyjdx _ e*f 7{ _1

Y1
i[lj_mjl_ r(x)dx+c
dx y, Y1 Y1 Y1

r(x)dx
y=ylj—( y) oy,

1

+ f (X) y =0, then a solution of

2) yl(x).[%dx

4) none of these

The solution of the differential equation Y, Y, = 3y22 is

Dx=AYy +Ay+A

2) x=Ay+A,
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) x= Ayz +AYy 4)none of these
Key. 1
Sol. Yy, =3y;
Ys oY _
= =3===Iny,=3Iny,+Inc
y2 yl
Y, :Cy13
y—§ =Y,
1

1
——=cy+c,
Y1

%——cy—c
dy ?

cy?
X:—7—C2y+cg

S X=AY +HAY+A
16. The solution of the differential
equation (X’ sin® y —y° cos x) dx+ (X cos ysin®y = 2ysinx)dy =Ois
1) x*sin® y =3y’sinx+C 2)x*sin® y+3y’sinx=C
3)x*siny+y®sinx=C 4)2x°siny+y’sinx=C

Key.

Sol.  (X*sin® y—y?cosx)dx+(x’cosysin® y —2ysinx)dy =0
dy  y®cosx—x’sin’y
dx  x°cosysin®—2ysin x
(x° cos ysin® y—2ysin x)dy

(y2 cos X — x> sin’ y)dx:O

X3 x?
(?d sin®y—sin dyzj—sin3 yd {EJ-F y’dsinx=0

3 3

X

X 5 j—(sin dy’ +y’dsinx)

?d sin® y +sin® yd(

d X—Ssin3y —d(y’sinx)=0
3

’ 3 2

—sin’y—y“sinx=c

3 y-y

17. The differential equation whose solution is (X— h)2 +(y — k)2 —a’ is (ais a constant)
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ay V|, dly dy V| d?y Y
- — 2_ - — 2 -7
1){1+(dxj } a Ve 2){1+(dx) } a [dxzj

3 ) \2
3)| 1+ (ﬂj =a’ d—g 4) none of these
dx dx
Key.
Sol.  (x=h)" +(y—k)* =& e (1)
2(x—h)+2(y—k) ¥ =0......02)
dx
dy ) d’y
1+ — k)—-=0 3
J{dxj +Hy )dx2 B
From (3) we have (y-k), use in (2) to get (x-h) and put(x-h) and(y-k) in(1)
18. An equation of the curve in which subnormal varies as the square of the ordinate is (K is
constant of proportionality)
1) y = Ae™ 2) y =g 3) Y2 /2+kx=A 4) Y +kx* = A
Key. 1

d
Sol.  According to the given condition yd—y = ky?
X

d
= o_ Kdx (variables separable equation)

= log|y|=kx+C = |y|= Be® = y = Ae” where A=+Band Kis the constant of

proportionality.

i dy ax+b )
19. The solution of — = represents a parabola if
dx cy+d
1) a=0,c=0 2)a=1b=2 3) a=0,c#0 4)a=1c=1
Key. 3

Sol.  The given equation is with separable variables so (cy+ d)dy = (ax+ b)dX. Integrating we

2 2
C ax
have % +dy+K = T3 +bX, K being the constant of integration. The last equation

represents a parabolaifc=0,a=0ora=0,c=0.

20. The equation of the curve passing through (3,9) which satisfies dy / dx = X +1/ X2 is
1) 6xy = 3x* —6X+29 2) 6Xy =3X* — 29X +6

3) 6xy =3x° + 29X —6 4) None of these
Key. 3
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Sol. The given differential equation has variable separable so integrating, we

have ¥ = x>/ 2—1/ X+C. This will pass through (3,9)if9 =9/2-1/3+C=C=29/6.
Hence the required equation is 6Xy =3%> + 29X —6

21. Solution of the differential

. d .
equation 2ysin xd—y = 2sinxcos X — y’ cos X satisfying y (7 / 2) =1is given by
X

1) y? =sinx 2) y=sin®*x
3) y* =cosx+1 4) y*sinx = 4co0s” x
Key. 1
dy

Sol.  The given equation can be written as 2y sin Xd—+ y? COS X =Sin 2x
X

3%()’2 sin X) =sin2x= y*sinx=(-1/2)cos 2x+C.

so (y(/2)) sin(z/2)=(~1/2)cos(27/2)+C =C =1/ 2.

Hence Yy?sinx=(1/2)(1-cos2x)=sin*x = y* =sinx
22.  Anequation of the curve satisfying Xdy — ydx = de and y(l) =0is

1) y=x*loglsinx|  2) y= xsin(log|x|) 3) = x(x—l)2 4) y=2x"(x-1)
Key. 2

Sol.  The equation can be written as X Xdy;zydx =Xy /1—(y/x)zdx
X

:Mzgzsin’lylx= log| x|+ const

1-(y/x)" X

Since y(l) =0so const =0. Hence y = xsin(log|x|).

X
23. If for the differential equation yl = y + ¢(—jthe general solution
X y

isy= ﬁm then ¢(X/ y) is given by
1) =x*1y? 2) Y2 I % 3) X* 1 y? 4) —y* | x?
Key. 4
: xdv dy
Sol. PuttingV =y / Xso that — 4V =—=, we have
dx dx
xdv dv dx
—+v=v+¢(l/v)= =—
dx #L1V) $(1/v) X

dv _ . :
= log |CX| = jm (being constant of integration.)

ButyY

is the general solution so

- log|Cx|

x 1 2 22
y:V:J'm:wﬁ(l/v):—l/v = p(xly)=-y* 1%

10
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24. The solution y(x) of the differential

2
equation % =sin3x+e* + x* when y;(0)=1and y(0) =0is

4

sin3x , x* 1 sin3x  , x*
1) — +—+=-x-1 2) — +e" +—+=X
9 12 3 9 12 3
cos3x , x* 1
3) — +e'+—+=x+1 4) None of these
3 12 3
Key. 1
. . . . _ dy cos3x , X°
Sol. Integrating the given differential equation, we have& =— 3 +€ +§ +C,

but y; (0) =lsol=—%+l+Cl =C =%

sin3x  , x* 1
+e" +—+=-x+C,
9 12 3

buty(0)=0s00=1+C, =C, =—1. Thusy =

Again integrating, we get Yy = —

sin3x  , x' 1
+e" +—+=-x-1.
9 12 3

25. The orthogonal trajectories of the family of curves a"‘ly = X" are given by
1) X"+ nzy = constant 2) ny2 +X* = constant

3) N®X+ Y" = constant 4)N°x— y" = constant
Key. 2

n-1 ﬂ N an—l = an—l — an—l %
dx dy

L dx
Putting this value in the given equation, we have NX"™* Y y=Xx"

Sol. Differentiating, we have a

_dy dx dx
Replacing— by ——, we have Ny = —X—
dx dy dy
= nydy+xdx=0= ny2 +X* =constant. Which is the required family of orthogonal
trajectories.

26.  The solution of (y(1+ x’1)+sin y)dx+(x+ log x+xcosy)dy =0is

1) (1+y’1siny)+x’1logx:C 2) (y+siny)+xylogx=C
3) xy+ylogx+xsiny=C 4) None of these

Key. 3

Sol. The given equation can be written as

y(1+x7)dx+(x+log x)dy+sin ydx -+ xcos ydy = 0
=d(y(x+logx))+d(xsiny)=0
= y(x+logx)+xsiny=C

11
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27. The degree of the differential equation satisfying
N +\/l+ y? = A(x\/1+ y? — Y1+ X ) is

1)2 2)3 3)4 4) None of these

Key. 4

Sol.  Put X=tanfand y=tan¢. Then \/1+7=se09, 1+ y? =sec ¢, and the equation
becomes secd+sec¢ = A(tan #secg—tan gsec)

C0s $+c0s 6 _ A(sine—simﬁ

C0oS & cos ¢ cos & cos ¢

0+¢
2

J = 2COSQT+¢COSHT_¢ = 2AsinaT_¢cos

= cot 2¢ A=0-¢=2cot" A

= tan" x—tan"y=2cot" A

Differentiating this, we get

1 \dy
> — = 0, which is a differential equation of

1+X 1+y? ) dx

degree 1.

28. A solution of y = ZX[dy)+X (dyj
dx dx

1) y=2c"x"+c  2) y=2ox+c*  3) y=2Jc(x+1) 4 y=2Jox+c?

Key. 4

Sol. Writing p :%and differentiating w.r.t.x, we have
X
dp 32 dp dp 3
p= 2p+2xd—+2xp +ApX* = 0= p(1+2xp° )+2x&(1+2p X)

dp_
p X

:>p+2x@:0:>
dx

2 C
=2log p+logx=const = p°X=Cor p= "
Substituting this value in the given equation, we get Y = 2+/CX +c?

29. The solution of Y, = 7Y, +12y =0is

1) y=Ce¥*+C.e* 2) y=Cxe*+C,.e™ 3) y=Ce*+C,xe™ 4) None of these

Key. 1
. : . d dy :
Sol. The given equation can be writtenas | — —3 || ———4y |=0..... (i)
dx dx
If ﬂ—4y =Uthen () reduces to %—3u =0
dx dx

12
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du d
= — =3dx=>u =C,e*. Therefore, we have d_y —4y =C,e* which is a linear equation
X

u

whose |.F.ise™*. so

d —4x —X
&(ye )=Ce
=y =-Ce*+C, > y=Ce* +C,e*
30. The curves satisfying the differential equation (1— x? ) y1 +Xy =aXare

1) ellipses and hyperbolas 2) ellipses and parabola
3) ellipses and straight lines 4) circles and ellipses
Key. 1
Sol. The given equation is linear in y and can be written as
dy X ax
P 2 Y= 2
dx 1-x 1-X
X 4 B 2
Its integrating factor is '+ =e (w2)iog—x’) = ! if —=1<X<landif X* >1then
1-x2
1
I.LF.=
X2 -1
d[y 1 j_ ax 1. 2«
T - AN T )
dx{ ” J1-x? (1— X2 )3 L2 (1—x2 )3 ’
1 a
=Yy +C=y=a+Cyl-x°

J1—%2 - J1—%?
=(y-a)’ =C*(1-x*)=(y-a) +C*%* =C*
Thus if —1< X <1the given equation represents an ellipse. If x> >1then the solution is of
the form —(y—a)2 +C?x? =C?which represents a hyperbola.

dy 3x’y*+2xy

31. Solution of the differential equation : — is
dx  x?-2x°%y°
x? x?
(A) X2y +—=c¢ B) X’y*+=—=c
y y
2 2
X
(C) x3y2+y—:c (D) X’y +—=c¢
X y
Key. B
Sol.

13
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32.

Key.

Sol.

33.

Key.

Sol.

34.

Key.

Sol.

x2dy — 2x%y*dy = 3x*y*dx + 2xydx
= x?dy — 2xydx = 3x*y*dx + 2x’y’dy

2
= M+3x2y2dx+ 2x°ydy =0

X2
éd(—j+d(x3y2)=0
y
X2
=—+xy*=C
y

X
X+—++ Rl
. . . _ 31 5 dx —dy |
Solution to the differential equation 5 2 is
X dx +dy
1+ —+—+......
2! 4]
(A)2ye**=Ce¥>+1 (B) 2y e*=C.e*-1
(C)ye*=C.e*+2 (D) 2xe¥=C.e*-1
B
Applying C and D, we get
dy _e”

ol =e > = 2y=—e¥+C

or2ye¥*=C.e>*-1.

The curve for which the x-intercept of the tangent drawn at any point P on the curve is three

times the x-coordinate of the point P, is

(A)xy=c (B)xy*=c (C)xy*=c (D)xy=c
B
x—yd—X:3x:>d—X+2y:O

dy X

=In(xy?) =k = xy?=c.
A curve is such that the mid point of the portion of the tangent intercepted between the

point where the tangent is drawn and the point where the tangent meets y-axis, lies on the

line y = x. If the curve passes through (1, 0), then the curve is

(A) 2y = x* = x (B)y=x*—x (Cy=x-x (D)y =2(x-x%)
C
. . ( dyj
The point on y-axisis | 0, y—x— |.
dx

According to given condition,

X_, xdy _dy oy

2 7720~ ax x

putting Y =V we get
X

14
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xyzv—l = In X—l‘zln|x|+c :>1—X =x(asf (1) =0).
dx X X

35. The family of curves passing through (0,0) and satisfying the differential equation Y2 =1
Y1

(where y, =d"y /dx")is

a) y=Kk b) y =kx c) y=k(e* +1) d) y=k(e*-1)
Key. D

Sol. dp = P(where p= ﬂ}
dx dx
INP=x+c= p=e*°
ﬂ =ke*

dx
y=ke*+4
Satisfying (O, 0), SoA=-k

y:k(ex—l)

36. The degree of the differential equation satisfying the relation
1+ %2 +\/1+ y? = /I(x\/1+ y2 = yN1+x2) s

a)l b) 2 c)3 d) none of these
Key. A

Sol.  OnPutting X=tan Ay =tan B we get
sec A+secB = i(tan Asec B —tan Bsec A)

cos A+cosB = i(sin A=sin B)

A-B) 1
tan| —— [=—
( 2 j A

tan ' x—tanty= 2tan1%

. - 1 dy

On differentiating 5= >—=0

1+x° 1+y°dx

37. S1: The differential equation of parabolas having their vertices at the origin and foci on the x-
axis is an equation whose variables are separable
S2: The differential equation of the straight lines which are at a fixed distance p from the

origin is an equation of degree 2

15
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Key.

Sol.

38.

Key.

Sol.

39.

S3: The differential equation of all conics whose both axes coincide with the axes of

coordinates is an equation of order 2

a)TTT b) TFT c) FFT d) TTF
A
S, - Equation of parabola is y2 = t+4ax
2yﬂ =t4a
dx
D.E of parabola => y* = ZW%
X

ody _ dx

y X

Which is variable seperable
S2 - Equation of line which is fixed distance. P from origin can be equation of tangent to

circle X° + y2 = p2

Lineis Yy =MX+ py1+m? (m:ﬂj

)

So, degree is 2
S, - Equation of conic whose both axis co-incide with co-ordinate axis is ax’ +by* =1
As there are two constants, so order of D.E is 2

The order of the differential equation of all tangent lines to the parabola Yy = X2 is

a)l b) 2 c)3 d) 4
A

The parametric form of the given equation is X =1,y = t2 The equation of any tangent at t

d
is 2xt = y+t2, Differentiating we get 2t = yl(: d_yj putting this value in the above
X

2
equation, we have 2XV—21 = y+(%) = 4xy, =4y + y12

The order of this equation is 1

Hence (A) is the correct answer

xdx +./yd f 3
The solution of the differential equation \/_ \/y y = y—3 IS given by
Jxdx—.fydy \x

16
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3/2 3/2 3/2
a)—Iog(y)Hog%Han‘l(%j +c=0
X

b) EIog(ijﬂog % +tan?tYyc=0
3 X X X

2(y X+ Yy Ly
c) 5(;)+Iog(Tj+tan (xw +¢c=0

d) None of these
Key. D

3
Sol.  We have \/;dX * \/ydy = \/g
Ixdx—fydy \x

d(X3/2)+d(y3/2) y3/2
= 43 —d(y¥? - 32

du +dv Vv
du av u’
= udu +udv = vdu —vdv = udu + vdv = vdu —udv

where U= X% and v = y3’2

udu +vdv _ vdu —udv
u? +v2 u? +v?

d(u +v)

=-2d tan 1@) c
uZ+v2 u

On integrating, we get

log(u? +Vv?) =—2tan 1( +C

cC <

—Iog(x +y®) +tan 1(%) —

N|O

40. A function Y= f(X) has a second order derivative f" =6(X—1). If its graph passes

through the point(2,1) and at that point the tangent to the graph is Y =3X—5, then the

function is
a) (X —1)° b) (x—1)° o) (x+1)° d) (x+1)°
Key. B

sol.  Since f"(X)=6(x-1)

17
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41.

Key.

Sol.

42.

Key.

Sol.

= f'(x) =3(x—1)% +c (integrating) (i)
Also, at the point (2,1), the tangent to the graph is Y =3X—5 and slope of the
tangent = 3
= f'(2)=3
3(2-1)%+c=3  [fromEq (i)
=3+c=3=c¢c=0
From Eq (i) we have
f'(x) =3(x—1)°
= f(x)=(x —1)2 +K (Integrating) (i)
~1=2-)*+k=k=0

Hence the equation of the function is f (X) = (x—1)*.

The differential equation representing the family of curves y2 :2C(X+\/E) , Where

C > 0 is a parameter, is of order and degree as follows :
a) order 1, degree 3 b) order 2, degree 3

c) order 1, degree 2 d) order 2, degree 1

A

Differentiating, we get
2yy'=2c=>c=yy'

L YE =2y (X YY) = (P -2y %) = 4(yy)
—> degree= 3 and order =1

The normal to a curve at P(X,Y) meets the X—axIS at G. If the distance of G from the
origin is twice the abscissa of P, then the curve is

a) a parabola b) a circle ¢) a hyperbola d) an ellipse

C

dy
The slope of the tangent = —
dx

X
.". the slope of the normal = ——

dy

18
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dx
.". the equation of the normalis Y —y =—— (X —X)

This meets the x-axis (Y =0), where

—y=_—dX(X—x):>X :x+yﬂ
dy

dx

G is (x+y%,0j

OG:2x:>x+yﬂ:2x
dx

d
= yd_y =X = ydy = xdx [variable separable integrating, we get]
X
2,2
X
y— =—+4constant
2 2
= X2 - y2 =C , which is a hyperboal

43. Which of the following transformation reduces the differential equation

dz z z
— +=1logz =—(l0g 2)* tothe form P(x)u =Q(X)
dx X X
a) u=logz b) U =€’ o u=(logz)™ d) u =(log z)*
Key. C
Sol. Given equ. Can be written as
dz N dx - _dx
z(lnz)2 X(|I’]Z) x>
1
Put U=——-
Inz
w__ 1 1d
dx (|nz)2'z'dx
du 1 1
——+=u==
dx X X
s ok)
— | -=|u=|-=
dx X x?

19
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1 11
u.—=|[-=.=dx

X X° X
u 1
—=—|=dx=4+—+c¢C
X J‘x3 x*

44.  If y;(X) is a solution of the differential equation dy /dx— f(x)y =0, then a solution of

the differential equation % + f(X)y=r(x)

2) yliX) [r(x) (00 0 V() yrl((’;)) dx
) [r(x)y; (x)dx d) none of these
key. A
Sol. %—f(x).yzo
d_yy: £ (x)dx
Iny=f(x)ax

X)= ejf(x)dX Then for given equation 1.F= ejf(x)dx
Y1

Hence Solution y.y, (x)= Ir(x).yl(x)dx

1
y= yl(x)_[r(x).yl(x)dx

dy 3x’y*+2xy

45, Solution of the differential equation: — =—————=is
d dx  x*-2x%°
NG NG
(A) X°y* +—=cC B) X’y +—=c¢
y y
2 2
X
(€) x3y2+y—=c (D) X’y* +—=c
X y
Key. B
Sol.
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dy— 20 ydy =3y dic - 2opdc
= Xdy— 2opdc = 37y dic+ 20 ' dy

:}MT_M+31:’}V’&+2I’}@=D

éd{§]+d(fy’}=ﬂ

e
2>y =C
¥
3 5
X+—+—+......
. . . . 3! 3l dx—dy
46. Solution to the differential equation 3 7 = is
X dx +dy
1+ —+—+.....
2! 4!
(A) 2y e =C.e®*+1 (B) 2y e*=C.e*-1
(C)ye*=C.e*+2 (D) 2xe¥=C.e*-1
Key. B

Sol. Applying C and D, we get
dy_e”
dx e*
or2ye¥*=C.e>-1.

=e* = 2y=—e?+C

47. The curve for which the x-intercept of the tangent drawn at any point P on the curve is three

times the x-coordinate of the point P, is

(A)xy =c (B) xy*=c (C)xy*=c (D) X’y =c
Key. B
Sol. x—yd—X=3x:>d—X+ %=o
dy X oy

=In(xy?) =k = xy’=c.
48. A curve is such that the mid point of the portion of the tangent intercepted between the

point where the tangent is drawn and the point where the tangent meets y-axis, lies on the

line y = x. If the curve passes through (1, 0), then the curve is

(A) 2y =x* - x (B)y =x"~x (©y=x-x (D) y = 2(x~x)
Key. C
. - dy
Sol. The point on y-axis is | 0, y—X& .

According to given condition,

X . xdy :>d_y=2X_1
X

2 y 2 dx dx
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putting y =V we get
X

y y

xd—V:v—l = In——]{:ln|x|+c =>1-==x(asf(1)=0).
dx X X

49, The solution curves of the differential equation
(xdx +ydy){x* +y’ :(xdy—ydx)( 1-x? —y2) are
a) circles of radius 1, passing through the origin
b) circles of radius % ,passing through the origin

c) circles not passing through origin
d) solution curve is not a circle

Key: B
Hint: X =rcosO, Xx=rcos0
dr .
=do=sinr=0+a
J1-r?
r=sin(6+oc)

= X*+y®—xsina—ycosa=0
. 1
.radius ==
2
50. A conic C satisfies the differential equation (l+ yz)dx —Xxydy =0 and passes through the

point (1,0). An ellipse E which is confocal with C has its eccentricity +/2/3 . The angle of

intersection of the curves Cand E is

T T T
= b) = d d
a)6 )4 6)3 )

Key: D
Hint  The conicCis X* —y*=1and E is x* +3y* =3,Angle of intersection is 7 /2

51.  The solution of the differential equation y?dx + (X2 — Xy + yz)dy =0is

(A) tan‘1(§j+lny+0:0 (B) 2tan‘1[§j+lnx+0:0

(€ In(y+1/x2+y2)+lny+C:0 (D) In(x+w/x2+y2)+C:O

(Where C is arbitrary constant)

Key: A
2
Hine X X 10
dy y° vy

Put X =VY where v is a function of ‘y’
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52.

Key :

Hint :

53.

Key :

Sol :

dx dv

= -——=V+y—

dy dy
.'.v+yd—v+v2—v+1=0 :—yﬁ:(ﬂvz) = SV __ Yy
dy dy v+l y

tan'v+C=-Iny = tan1[§j+lny+c =0

Where C is arbitrary constant
The solution of the differential equation 2x3ydy+(1— yz)(xzyz +y? —1) dx=0

[Where cis a constant]

(A) X2y? =(cx +1)(1—y2) (B) X2y? =(cx +1)(1+ y2)
() X%y? :(cx—l)(l—yz) (D) none of these
C
2y Gy, y'1_1
(1—y2)2 dx 1-y?x x°
2
Put y 7= t= 2y ﬂ = E
1-y (1 y2)2 dx  dx
d t 1
= — g —=%—
X X x3
= t-X :J.izdx+c
X
- x2y? :(cx—l)(l—yz).
The solution of differential equation (x° + x + 2x%y) dy + (3x*y —y) dx =0 is
(A) X'y + xy? +y =X (B) x'y*+xy+y=cx
(C) xly +x%y? +xy =¢ (D) X'y —xy?-y=cx
A

Divide both sides by x?

x3dy +y.3x%dx + M +2ydy=0

N d(x3y)+d(¥j+d(y2) -0

= x*y + xy* +y = cx

= 2. The equation to the curve which is such that
portion of the axis of x cutoff

= between the origin and the tangent at any point

is proportional to the
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= ordinate of that point is (constant of
proportionality is K)
= a) x=y(C-K log y)
b) log x = Ky?+C
= c) x?=y(C- K log y)
d) None of these
= Key: A

= Hint x—yd—=ky

2
54, Let a function f(x) be such that f "’(x) = f'(x) + e* and f(0) =0, f '(0) = 1, then In(@j
equal to
1
(A) > (B)1 (C)2 (D)4
= Key: D
= Hint f''(x) — f'(x) = e
= put f'(x)=v
= av +v(-1) =¢*
dx

= = ve = I e*.edx
= ve*=x+C,f'(0)=1=>C=1
= f'(x) = xe* + e*
= f(x) = xe* + C;
= = f(0)=0=C=0
= = f(x) = xe* = f(2) = 2e?

2
- o0

55.  The solution of %+ X(x+Y) =x3(x+y)’ =1, y(0) =1; is given by

214+ X2)——L = £(X) where f(X)=

(x+y)*
_ - 2
a) € b) & o) €' d) ”
Key. D
L dy 33
Sol. Put X+ Y =Y then equation given becomes ™ +Y =x°Y".
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1dy x i 1 . dz 3

——— 4+ = =3 putting z=— makesit— —2xz = —2x
Y3 d YZ p g Y2 dX

=7=2+2x2+ce*

:%:2+2X2+CexzputtingX:O,y:lgivescz_]_
(x+Y)

. . . o XdX+4/y dy _ Y
56. The solution of the differential equation — isgiven by
Jxdx -/ dy X3

3/2 3/2 3/2
) %og(%)ﬂog X ry +tan‘1(lj +c=0

X3/ 2 X

XS/ 2 X

2(y X+ Y L[y
c) 5(;)+Iog(Tj+tan (Xslz +c=0

d) None of these
Key. D

3
Sol.  We have ﬁdX i \/ydy - \/l?’
Jxdx— \/ydy X

d(x3/2)+d(y3/2) y3/2
d (X3/2) _d (y3/2) N 32

du+dv v
du dv u’

—> udu +udv = vdu —vdv = udu + vdv = vdu —udv

3/2 3/2
b) %Iog(%)ﬂog X Y itantYic=0

where U =X¥? and v = y3/2

udu+vdv _ vdu —udv
ur+v:  uP v
dus+v

_ dw’+v)

=-2d tan 1@)
u? +v2 u

On integrating, we get

log(u? +Vv?) =—2tan 1( +C

cC <

-1 log(x® + y®) + tan* (ij _¢
2 X 2
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57. A function Y= f(X) has a second order derivative f" =6(X—1). If its graph passes

through the point(2,1) and at that point the tangent to the graph is Y =3X—5, then the

function is
a) (X —1)° b) (x—1)° o) (x+1)° d) (x+1)°
Key. B

sol.  Since f"(X)=6(x-1)
= f'(x) =3(x—1)% +c (integrating) —)
Also, at the point (2,1), the tangent to the graph is Y= 3X—5 and slope of the
tangent = 3
= '(2)=3
3(2-1)%+c=3  [fromEq (i)
=3+c=3=c=0
From Eq (i) we have
f'(x) =3(x—1)*
= f(X)=(x—1?+k (Integrating) (i)
~1=2-)*+k=k=0
Hence the equation of the function is f (X) = (x—1)3.

58. The differential equation representing the family of curves y2 :2C(X+\/E) , Where

C > 0 is a parameter, is of order and degree as follows :
a) order 1, degree 3 b) order 2, degree 3
c) order 1, degree 2 d) order 2, degree 1

Key. A

Sol. Differentiating, we get

2yy'=2c=>c=yy

-2 2 2 3
S ye =2y (X+ YY) = (y° - 2yy'X)° =4(yy)
—> degree= 3 and order =1
59. The normal to a curve at P(X,Y) meets the X—axiS at G. If the distance of G from the

origin is twice the abscissa of P, then the curve is
a) a parabola b) a circle ¢) a hyperbola d) an ellipse
Key. CorD
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Sol. The slope of the tangent = d_y
X

dx
.". the slope of the normal = ——

dy

.". the equation of the normalis Y —y = —%(X —X)
y

This meets the x-axis (Y =0), where

dy

dx

G is (x + yﬂ : Oj
dx

OG:2x:>x+yﬂ:2x
dx

—y:_—dX(X—x):>X =X+Y
dy

d
= yd_y =X = ydy = xdx [variable separable integrating, we get]
X
2 2
X
Y _ X constant
2 2
= X% - y2 =C , which is a hyperboal

dy l—llogx
60.  The general solution of Xd—+ (logx)y=x 2 " is
X

1 1 1 1
1-=logx —Zlogx =logx =logx
a)y=x 2 +cx 2 b)yx? = =X?  +cC
(log x)? 1 N 1 1
=(log x) 1-=(log x) —=(log x)
cy=e 2 (X+c¢) d) y=e? (x 2 —-X 2 )+cC
Key. A
dy . logx ==
Sol. Y4 iy: X 2logx
dx X
. logx (logxy’ log x 1
| E = eO de _ 672 — (elogx)T - XEIOQX

1O X
G.Sisx? " y=dx

yx?2 = x+cC
X+yﬂ 4
61. Solution of dx _ 2 +2y? +y_2
dy X
y—-X—~=
dx
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Key.

Sol.

62.

Key.

Sol.

63.

Key.

Sol.

4

xdx+ ydy _ x*+2x°y*+y
ydx- xdy X
2xdx+ 2ydy _ daelg
2(x* + y2)2 X0
xdx+ ydy _ ydx- xdy
(X2 + y2)2 X
-1 - y

=4+ C
2 2 X

X Xty =C
H 2
y+sinxcos’(xy) , (

> + ++siny dy=0
cos“(xy) cos“(xy)

Solution of

a) tan(xy)+cosx+cosy=c b) tan(Xy)—CcosXx—cosy =c

c) tan(xy)+cosx—cosy=c c) tan(xy)—cosx+cosy=c

B

ydx+ xdy
cos” (xy)
L d(xy)
0 cos? (xy)
tan(xy)- cosx- cosy=c

The equation of the curve which is passing through (1, 1) and whose differential equation is

+ sinxdx+ sinydy= 0

+ @ sinxdx+ ¢ysinydy=0

ﬂ+xzy3 is
dx x
(A) 2x2y?—xy?=1 (B) 2xy? +x*y?*=1
(C) 2x3y? +xy? =1 (D) 2xy? —x*>y*=1
D
dy y_.s_ 1ldy 1
— 4+ L = —_——t—=
x x y* dx  xy’
1

Putt=?

dx X

o 1 1
= Solutionist. — =-2 J—de
X X

= 2xy? +coxly?=1
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Since this curve passes through (1, 1)
=>c=1

64. The solution of %+ X(x+Y) =x*(x+y)’ -1, y(0) =1; is given by

2000) +1y)2 — £(X) where f(x)-=

a) & b) €
Key. D

—XZ 2

c) e" d) "

dY
Sol. Put X+ Y =Y then equation given becomes d_ +Y = %33,
X

:>i3d—Y+Lz=X3 putting Z=i2 makesitﬁ—zxzz_zx3
Yo dx Y Y dx

—7=2+2x>+ce*

:>—1 2:2+2x2+cexzputtingx:0,3/:19i\,93(;:_1_
(X+Y)

. . . _dy ax+3 : ,
65. If the solution of differential equation — = represents a circle of non zero radius
dx 2y+f
then
a)a=2;9+4f%>4c b) a=-2;9+4f% <4c
c)a=2;9+4f? <4c d) a=-2;9+4f°>4c
Key. D

Sol. (2y +f )dy = (ax +3)dx on integration
2 2
y2+fy+c:aXT+3x = —aXT+y2+fy—3x+c:O

= a=-2 9+4f*—4c>0.

< y y
66.  Solution of (xex —ySin—jdx+xSin—dy=0
X X

a) Iogx=c+1e X (SinXJrCosz b) Iogx=c+1ex (SinX—CosX)
2 X X 2 X X

c) Iogx:c+1ex (SinX+CosX) d) Iogx=c+1e X (SinX—CosXJ
2 X X 2 X X

Key. A
dx .

Sol. Puty=vx = I— +Ie‘VS|nvdv =C
X

-V

= Ie‘“sin vdy =—E (Sinv+Cosv)
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= Iogx:c+1e X (SinX+Cosz
2 X X
67. The solution of differential equation XdX + ydy+% =0
v 2 2
a) y=tan cox-y b) y=Xtan C=X-y
2 2
2,2 2\
c) y=Xtan u d) y=xtan u
2 2
Key. B
Sol.  Given equation
1 Y c—x*—y?
~d(x*+y?)+d| tan" = [=0 = y=xtan| ————
240 +Y’) ( x) Y ( 2
68. The differential equation of all circles in a plane must be
a) Y,(1+ y2)—3y,y> =0 b) of order 3 and degree 3
c) of order 3 and degree 2 d) y;@0-v,*)—3y,y>=0
Key. A

Sol.  Equation of circle is X* +y* +2gXx+2fy+c=0
Differentiating two times w.r.t. x
2
1+y, +y
Y>
Again differentiating

Vo[290Yo + Yo¥o W] [ Yot W+ |
A
= 3Y1 yy12+yy2y3_y3_y3y12_yy2y3 =0

= 3y, ¥ =Y,[1+ 7]

we have f =—

69. If the population of a country doubles in 50 years in how many years will it become thrice the
original, assume the rate of increase is proportional to the number of inhabitants

a) 75 b) 50log ,3 c) 50log ,2 d) 100
Key. B
Sol. P — Population, y — population after ‘t’ years
dy dy _ dy _ _
anza—ky:fv—jkdt:Iogy—kt+c

t=0&y=p=logp=0+c
t=0&y=2p=log2p =50k +log p
:log(@}wk:k:%
p 50
t=?&y=3p=kt=Ilogy-c

log 2
—— |t=log3p-lo
(SOJ gop—log p
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log3
t=——9° __50jog,3
(log2/50)
70. The equation of the curve not passing through the origin and having the portion of the
tangent included between the coordinate axes is bisected at the point of contact is

a) aparabola b) an ellipse or a straight line
c) acircle or an ellipse d) a hyperbola or a straight line
Key. D
Sol. Equation of line passing through P (X, ;)
dy

, Y1 .
Y-y, =—=(X-X), x-int =X -=—, y-int=Yy,- X, m,
LT 1 1 m 1™N

according to condition

) or )

dy dy
he A el =0
:{x i yj(x ix + yj

that is y=cx or xy=c

dy 3x°y*+2xy \

71. Solution of the differential equation : — 5 o
dx x°-2x%y
x? X2
(A) X’y +=—=c¢ (B) X’y*+=—=c
y y
y2 X2
€ x’y?*+2-=c¢ (D) X?y*+=—=c¢
X y
Key. B

x2dy — 2x°y*dy = 3x*y“dx + 2xydx
= x?dy — 2xydx = 3x*y*dx+ 2x’y>dy

_ 2
Sol. :W+3xzy2dx+2x3ydy=0

X’ 3,2
=d ¥ +d(x’y?)=0
XZ
=—+xy*=C

3 5
X+—+—+........
. . . . 31 5 dx —dy |
72. Solution to the differential equation 5 7 = is
X dx +dy
1+—+—+.....
2! 41
(A)2ye>*=Ce¥+1 (B) 2y e*=C.e*-1
(C)ye*=C.e>*+2 (D) 2xe?=C.e*-1
Key. B

Sol. Applying C and D, we get
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73.

Key.

Sol.

74.

Key.

Sol.

75.

Key.

Sol.

dy e
dx e*
or2ye¥*=C.e>*-1.

ze™ = 2y=—e>+C

The curve for which the x-intercept of the tangent drawn at any point P on the curve is three
times the x-coordinate of the point P, is
(A)xy=c (B)xy?=c¢ (C)xy3=c (D)x*y =c

B

x—y%:3x:%+2d7y:0

=In(xy?’)=k=xy’=c.
A curve is such that the mid point of the portion of the tangent intercepted between the
point where the tangent is drawn and the point where the tangent meets y-axis, lies on the

line y = x. If the curve passes through (1, 0), then the curve is

(A) 2y =x*—x (B)y=x*—x (C)y=x-x’ (D)y=2(x-x°)
C
. . ( dyj
The point on y-axisis | 0, y —Xx— |.
dx

According to given condition,
X_y Xty _dy_ oy 4

7Y 2dx  dx X

putting y =V we get
X

XS_V:V_1:>|ny J.‘zln|x|+c :1—%=x (asf(1)=0).

X X

The solution of %Jl+x+ y=Xx+y-1lis
X

12 1/1+x+y+%log «/1+x+y—ﬂ—glog‘4/1+x+y+2ﬂ= X+C

2)2 1/1+x+y+%log J1I+x+y —glog‘,/1+x+y+2ﬂ=x+c

3)2 w/l+x+y+%log JI+X+Y —glog‘./1+x+ yﬂ:x+c
4) [Jl+x+y+%log‘,/1+x+ y‘—glog‘ﬂ/1+x+ yﬂ=x+c

1

Putting /1+ X+ Y =V, we have,

X+y-1=V —2:>1+ﬂ = ZVQ
dx dx

Then the given equation transforms to
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76.

Key.

Sol.

77.

Key.

Sol.

78.

Key.

2 —
(ZVQ—].)V:VZ—Zzﬂ:V +V2 2
dx dx 2V

:>I 2 dv=.[dx:>2.|' 1+ t 4 dv:J-dx
Vi4v—2 3(v-1) 3(v+2)
32[v+%log|v—]4—%l0g|v+2|}: X+C

Where V= /1+X+Y

The solution of (X+ 2y3)(dy/dx) =Y is (where c is arbitrary constant)
1)x=y>+cy 2)x=y—cy
3)y=x>-cy 4) y=x*+cy
lor2

— ——X= 2y2

dy 'y

This is linear equation taking y as independent variable.
1
[y 1

Yo gy _ =

y
.". solution is XE:J.EZyZdy+C
y °y

Here, I.LF.=¢

X g
=S>—=y'+C=>X=y +Cy
y

The solution of (1+ X)% +1=e""is
e’ (x+1)=c 2)e’ (x+1)=e"+c
3)e” (x+1)=ce” 4)(x+1)=€e"+c

2

(XJrl)ﬂﬂ:e—:>ey(x+1)g+ey =e*
dx e’ dx

j%(ey (x+1))dx:Jede =e’(x+1)=e"+c

Solution of the equation xdy = (y + X Fly/x) jdx

f'(y/x)

X
nf|—|=c 2) f
(5 I
3)f(lj=cxy 4) f(
X

2

x <

J-ex

0

x <
N—
[l
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Sol.  We have, xdy = (y + M/X;j dx

f(y/x

= Q = y +M which is homogenous

dx x f(y/x)

_ dy dv _
Putting Y =VX = —= =V + X—,we obtain

dx dx
v+xﬂzv+ f,(v) = f (V)dv=%
dx f(v) f(v) X

N— N
I

Integrating, we get log f (V logx-+logc

=log f (v)=logcx = f[%jzcx

d
79. The general solution of the differential equation d—y = ytan x—y?secx is
X

1) tanx =(c+secx)y 2) secy =(c+tany)x
3) seCX= (C +tan X) y 4) None of these
Key. 3

d
Sol.  We have d—y = ytan Xx— y*secx
X

ldy 1
:—2———tanx:—secx

y“dx y

o1 -1dy dv .
Putting — =V —— =—, we obtain

= — =

ye dx - dx
\/
(ZI— +tan x.v =sec X which is linear
X

t d
|F = el ™% _ghosox _ ooy
.. The solution is

1
vsecX = | sec’ Xdx+C => —secx=tanx+c
y

=secx=y(c+tanx)
80. The curve y=f (X) is such that the area of the trapezium formed by the coordinate

axes, ordinate of an arbitrary point and the tangent at this point equals half the square of
its abscissa. The equation of the curve can be

1) y=cx® £X 2)y=cx’+1
3) y=0cx+ X’ 4) y=cx*£x*+1
Key. 1

Sol. Let P(X, y) be any point on the curve. Length of intercept on y-axis by any tangent at P is
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81.

Key.

Sol.

82.

OT:y—xQ o L \
dx

.. Area of trapezium OLPTO = % ( PL+OT )OL

1 dy 1 dy
== —x—2L |x=2| 2y—x—=
R G

According to question

Area of trapezium OLPTO = % X?

i.e.,l(Zy—xﬂ]x :J_r1 NG
2 dx 2

:Zy—x%:ix or%—ﬂ:ﬂ
X

dx X

Which is linear differential equation and |.F.=e™"™ = —

X2

1 1
.. The solution isl2 :Ii—z dx+c=x=+cC
X X X
Sy = +X+Cx?or y= cx® =X, where c is an arbitrary constant

If p and q are order and degree of differential

2

2 1
equation y° [%j +3x(%)3 +x°y? =sinx, then

1

Dp >q Z)BZ_

q 2

3)p=q 4)p<q
4

Y 1
y? (%j +x2y? —sinx =—3x(%)3

2.,\? :
{yz(%j +x%y% —sin XJ :—9x3[%j

Here order=2=p
Degree=6=¢q
S p<q

d
The solution of the differential equation d—y —ky =0, y(O) =1, approach zero
X

when X — o0, if
1K=0 2)k>0
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Key.

Sol.

83.

Key.

Sol.

84.

Key.

Sol.

3)k<0 4) none of these
3

%—Kyzo, %:de

dx y

Iny=Kx+c

At x=0,y=1 . C=0

Now, Iny=Kx

y:er

Limy =Lime™ =0

. K<0

The solution of ﬂ +£V =—Q is
dt m

k k
1v=ce m -9 2)v=c—9 o'
k k
3)ve7%t—c—m 4) ve%t—c—m
k k
1
dv K
— +—v=—(
dt m

k K
) Jldt L,
Integrating factor (I.F.)ze m —gm

Ky
-.Vem :—IgeK"’m+c
K K
St —gm =t
Vem =%em +C

K
V=Cen -T9
K

d
Ify (X) is a solution of the differential equation d_y + f (X) y =0, then a solution of
X

differential equation %4‘ f (X) y=r (X) is

1 r(x)
1) —— | Ya(x)dx 2)y, (x dx
TR %0155
3) Ir(x) yl(x)dx 4) none of these
2
i _ —ldy,
i) +f(x)yl—O:1‘(x)—yl i
dy_‘1dy
)i y, dx y=r(x)
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et _ Tw_1
Yi
i{l)_mjl_ r(x)dx+c
dx  y, Y1 Y1 Y1
r(x)dx
y=v[ LI oy,

1
85. The solution of the differential

equation (X sin® y -y cos x ) dx+(x’ cos ysin® y — 2ysin x)dy = Ois
1) x*sin® y =3y*sinx+C 2) x*sin’® y +3y*sinx=C
3)x*sin y+y®sinx=C 4)2x*siny +y*sinx=C

Key.

Sol.  (X*sin® y—y®cosx)dx+(x* cos ysin® y —2ysinx)dy. =0
dy _ y*cosx—x’sin’y
dx x*cosysin®—2ysinx
(x° cos ysin® y—2ysinx)dy

=(y*cosx—x’sin’ y)dx =0

(ngsin?’y—sindyj sin yd£3j+y2dsmx 0

3

X, ., - x? N
3dsm y +sin yd(;]—(smdy +y*dsinx)
d X—ssin3y —~d(y?sinx)=0

3

3
X" cin3 2 in v
3 sin’y=y*sinx=c

86.  The differential equation whose solution is (X— h)2 +(y— k)2 =a’is (ais a constant)

2P 2 2., \?
RBIRE BRIRED
dx dx dx dx

3 2 2
3) 1+(ﬂ) =a? d—g 4) none of these
dx dx

Key.
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Sol.

87.

Key.

Sol.

(x— h) +(y— k)zzaz.............(l)

2 2
1+(d—ij +(y- k)M =0.nr(3)

From (3) we have (y-k), use in (2) to get (x-h) and put(x-h) and(y-k) in(1)

. S xdx+Jydy _[y?
The solution of the differential equation — isgiven by
Jxdx— [y dy V3

32 | \,3/2 3/2
a) %og(%)ﬂog % +tan‘1(l) +c=0

X X

X3/ 2 X

3/2
c) %(%) - Iog(ixyj+ tan™ ( ig,z J+ c=0

d) None of these
D

3
We have \/;dx * \/ydy = \/ls
Ixdx—fydy \x

d(x3/2) +d(y3/2) ¢ y3/2

d(x3/2)_d(y3/2) N X3/2

du+dv v 3/
=—, where U= x¥2 and V=Y
du—adv u’

= udu +udv = vdu —vdv = udu + vdv = vdu —udv

3/2 3/2
b) %Iog(%)ﬂog X3V litantYic=0

udu+vdv _ vdu —udv

uz+v2 U +V2
M _Zdtan (V) C
u? +v2 u

On integrating, we get

log(u? +Vv?) =—2tan™* Gj+ c
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1 3/2 c
= Zlog(x® + y3)+tan‘1(ij S
2 X 2

88. A function Y= f(X) has a second order derivative f" =6(X—1). If its graph passes

through the point(2,1) and at that point the tangent to the graph is y:3x—5, then the

function is
a) (x—1)° b) (x-1)° o) (x+1)° d) (x+1)3
Key. B

sol.  Since T"(X)=6(x-1)
= f'(X)= 3(X—1)2 +C (integrating) (i)
Also, at the point (2,1), the tangent to the graph is Y= 3X—5 and slope of the
tangent = 3
— (2)=3
3(2-D*+c=3  [fromEq (i)
=3+c=3=c=0
From Eq (i) we have
f/(X) =3(x—1)?
= f(x)=(x —1)2 + K (Integrating) (i)
s1=2-D)*+k=k=0
Hence the equation of the function is f (X) = (x—1)*.
89. The differential equation representing the family of curves y2 =2c(X+ \/E) , Where

¢ >0 is a parameter, is of order and degree as follows :
a) order 1, degree 3 b) order 2, degree 3
c) order 1, degree 2 d) order 2, degree 1

Key. A
Sol. Differentiating, we get

2yy'=2c=>c=Yyy
S P =2yY (X4 YY) = (Y2 —2yy%)° =4(yy')°

—> degree= 3 and order =1
90. The normal to a curve at P(X,Y) meets the X—axis at G. If the distance of G from the

origin is twice the abscissa of P, then the curve is

a) a parabola b) a circle ¢) a hyperbola d) an ellipse
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Key. CorD

d
Sol. The slope of the tangent = d_y
X

X
.". the slope of the normal = ——

dy

.. the equation of the normal is Y —y = —%(X —X)
y

This meets the x-axis (Y =0), where
dy
dx

Gis (x+y%,oj

OG:2x:>x+yﬂ:2x
dx

—y=_—dX(X—x):>X =X+Y
dy

d
= yd_i =X = ydy = xdx [variable separable integrating, we get]

2 2
X
Y _X | constant
2 2
- y2 =C , which is a hyperboal

91. Which of the following transformation reduces the differential equation

% + i logz = % (log z)? to the form P(X)u = Q(X)

a)u=logz b) U=g’ o u=(logz)™ d) u = (log z)?

Key. AorBorCorD
Sol. Given equ. Can be written as

dz dx dx

z(In z)2 " x(Inz) X2

1
Put U=—
Inz

du 1

d (Inz)’

N:|l—\
Q_|Q_
> N
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du 1 1
——+-Uu==
dx x X
du ( 1) 1)
—+ = u=| -
dx X X
1 1
P
X
L Ll
X X X

u 1 1
;:—J.Fdxz'F—‘l'i‘C

92.  If y,(X) isa soluf;:n of the differential equation dy /dx— f (X)y =0, then a solution of
the differential equation % + f(X)y=r(x)
a) L _[r(x) y, (x)dx b) yl(x)j r(x) dx
y1(X) y1(X)
c) .f r(x)y,(x)dx d) none of these
Key. A
Sol. %—f(x).yzo
d—;/: f (x)dx
Iny= _[ f (x)dx
y,(x) =€ Then for given equation 1.F= e/ """

Hence Solution Y.y, (X) = Ir(x).yl(x)dx

1
y=——|r(x).y,(x)dx
Tl 00
93. Solution of the differential equation (x2 sin®y — y?cosx)dx + (x® cosy sin%y — 2 y sin x)dy = 0,
is
H 2 H 3
(A) @—yzsinx=c (B) (x5|:r;y) —y?sinx=c
; 4
(C) xsiny —y%sinx = ¢ (D)W—yﬁsinx:c
Key. B
Sol.  The given differential equation can be written as
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x2 sin?y(sin y dx + x cos y dy) — (y?cosx dx + 2y sin x dy) =0
= (xsiny)?d(x siny) —d(y?sinx) =0
On integrating, we get

I(x siny)*d(xsiny) —J.l.d(y2 sinx) =0

H 3
XSIn . C . . .
:%—yz sin X + C =0 which is the required solution.
dy 3x°y*+2x
94, Solution of the differential equation : &Y = H is
dx x°-2x%y
2\,2 XZ 3.2 X2
(A) Xy +—=c¢C (B) X°y*+—=cC
y y
52 Y 2s X
(C) Xy*+—=cC (D) Xy'+—=¢C
X y
Key. B
Sol. The given differential equation can be written as

(3x2y* + 2xy) dx = (x2 = 2x3y3)dy

= 3x2 y*dx + 2x3y3dy + 2xy dx — x*dy = 0

= y(3xy2dx + 2x3ydy) + 2 xy dx—x2dy =0
= y2[y’d(x)’ + x*d(y)’] + yd (x)* = x*dy = 0

2 2
= y2d (x)? + x3d (y?) + —yd(X)yz— x'dy =0

= d(x’y? L
y“)+d y =0

2
X
On integration, we obtain x3y2 +—=C,

as the required solution.

95. If for a curve ratio of the distance between the normal at any of its points and the origin to
the distance between the same normal and the point (a, b) is equal to the constant k (k >0, k
#1), then the curve is a

(A) circle (B) parabola
(C) ellipse (D) hyperbola
Key. A

Sol. Let y = f(x) be the curve and let P (x, y) be any point on the curve. The equation of the
normal at P(x, y ) to the given curve is

1
Y- :—@(X—x)
dx
The distance of (i) from the origin is
X
y+—
dy dy dy
b4 bl _ b—v) 2
. o || Y L _[@00-n)
1 1 e 2= e
1+ — ay ay
\/ (dy/dx)? \/1+[dxj \/1+(dxj
Now d, =kd,

On integrating, we get
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2 2 2 2
XY gl @=x) (b-y) | -
2 2 2 2

. X+y-1\dy (x+y+1)| . '
96. Solution of —= , giventhaty=1whenx=1Iis
X+y—-2)dx \X+y+2
(A) In W —2(x+Y) (8) In W‘ —2(x—Y)
)2 2
(€) In w =2(X+Y) (D) In W =2(X-Y)
Key. B
Sof . X+y-1)dy (X+y+1
I X+y-2)dx | x+y+2
Putx+y=v
e
v—2)dx V+2
J— 2_ p—
- d_v_lz(v+1)(v 2):\/2 V-2
dx v-D(v+2) v +v-2
dv  2v* -4
or — =
dx (*-v-2)
Giventhaty =1, whenx=1
0+£In2=c
2
1{In(x+y)*-2
—X)+=|————|=0
(y—X) 5 3
2_
or In W‘ =2(x-y)
2 2
97. Solution of the differential equation {l— y 2}dXJr{ X 2—£}dy=0is
X (x-y) (x=y)" vy
X Xy Xy
(A) In|—|+ =C (8) In|xy|+ =C
yl (x-y) el (x-y)
(C)i:cex’y (D) XY e
(x-y) (x-y)
Key. A
Sol. The given equation can be written as

( dx dy) (x2dy—y?dx)
——— |[+———5—=0
Xy (x-y)
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dy _dx
(d_x_y}u:o

X y) (1 1Y
Xy

Integrating, we get

1
In|x|=In|]y|-———=c¢
|X|=In|y| 11

Xy

or -2 e -mX Y —¢
yl (y—x) y| X-=y
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