MATHEMATICS Differential Equation

~
J

PART -1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

1. Sol. The given differential equation is
2/3 d3
[1 +3 d_y) [ﬁ]
dx =4
This equation can be re written as
2 d3 3
(o) &)
dx) _4 dx
This show that the order and degree of given equation are 3 and 3 respectively.
d’y
2. Sol.  Since 9% =g,
d_y e—2x
= dx = -2 +¢
e—2x
= y= 4 +cx+d
3. Sol. General equation of parabola whose axis is x-axis, is
y2=4a (x + h)
On differentiating w.r.t.x, we get
dy dy
2y dX =43y dx =24
Again, differentiating, we get
(d_vf dy
This is a differential equation whose degree and order are 1 and 2 respectively.
dy
tan"y d_
4, Sol.  (A+y2)+(x—¢© ) @X =0
dx
S(ey) W oe x= e
dx 1 ey
e 2 X 1.2
o dy L 1+y 1y
1
ILF. = eIP @ = e!W ” - ety
Therefore, required solution is
tan”'y
tan 1y e
xa®'Y _ .[e ’ 1+y2 dy +k
2tan 1y
. © — dy +k,
N Xetan ¥ _ 1+ y
1
N Xetan’1y _ 2 e2tan"y + kl
N 2X etan’1y: e2tan’1y + k

L 4



MATHEMATICS Differential Equation

5. Sol. Given equation of family of curves is
X2+y2—2ay=0 ... 0]
On differentiating w.r.t.x, we get
2x +2yy’—2ay’ =0
= 2x + 2yy’ = 2ay’

2X + 2yy'
- ' =22 ....(ii
from Equation (i)
x2+y?
2a= y

On putting this value in Equation (ii),
2x+2yy' X2 +y?

y - Y
= 2Xy + 2y2y’ = Xay' + Y2y’
= (X2 —Yy2)y’ = 2xy

6. Sol. ydx+ (Xx+x)dy=0
= y dx + xdy = —xz2y dy
y dx + x dy 1
N xzyz -y dy

d (—l] A dy
= XY, _ Y
On integrating,we get
1

- X = logy +c
A
= - +logy=c
7. Sol. The differential equation of a family of curves of n parameters is a differential equation of n order.
Equation of family of curves is
ya= 20 (x+3e) 0
On differentiating equation (i) w.r.t. X, then
2yy: = 2¢C
= C=Yyy:

On putting the value of ¢ in equation (i), we get
y2 = 2yy1 (X+ \jyy1)

= (Y2 — 2yy1 X)2 = 4(yy1)3
Hence, the degree and order of above equation are 3 and 1 respectively.

dy _ y(ny—fnx+1)
8. Sol.  xdx
(2ol
dx \x X
Y _¢
Now, put X
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MATHEMATICS Differential Equation

dy =t+ xﬂ
= y=tx = dx dx
at =tfInt+t
t+x dX

dt _ dx
= tsint  x > /n(¢nt) = (nx+ ¢nc > /nt = ¢cx

2)-o
= miX

9. Sol. The given equation is Axz + By2 =1

On differentiating w.r.t.x we get

dy
2Ax+2BydX =0 . @)

On again differentiating, we get

dy)  d’
2A + 2B =0

On solving Egs. (i) and (ii), we get
d’y (d_v] y dy

y dx? + Ldx _;. dx =g
This is the required differential equation whose order is 2 and degree is 1.
10. Sol. General equation of all such circle which pass through the origin and whose centre lie on x axis,

is

Xe+y2+20x=0 0]
on differentiating w.r.t.x, we get

dy
2x +2ydX +2g=0
[Zx + 2yd—yj
2g=— dx

On putting the value of 2g in Eq.(i), we get
dy
—2X—2y— |X
[ ydxj
dy
> Xo +y2—2x2 —2xy 9X =0
dy

= Y2 = X2 + 2xy dX
Which is required equation.

X2 +Yy2+ =0

_dx

11*. Sol. Equation of normal is Y-y = dy X=x)
[x + yﬂ, O}
= G= dx
According to question
dy dy
= y dX=x or y dX=_3x
= y dy = xdx or y dy = —3x dx
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MATHEMATICS Differential Equation

2 2 2 2
X y:__ 8¢ o
2 2 or 2 2

X2 —Y2= —2C or X2 +Yy2=2cC

/"

ﬂ_ 1 y =1
12. Sol.  Given equation can be rewitten as 9X X
1
e—j';dx —e~logx _ 1
Now, LF.= X
1

2 1
. o » J-—dx
. Requirerd solution is y =YX =logx+c
Since,(y)=1 > 1=logl+c =>c=1
y =xlog x + x

13. Sol. (x—h)2+(y—2)2=25

dy

= 2(x-h)+2(y-2) 9 =0
dy

> (x—h)=—(y-2) &

Substituting in (1), we have

&)
(y—2)2 %) 4 (y—2)2=25
(Y=2)2y2=25—-(y—-2)2

X

14.  Sol. y=ci €”

CoX
y'201C2e2 =4 C2=

2
H
y" = CiCz2 e 5 " Y = yy" = (y"):

15. Ans. (4)
Sol. cos x dy —y sin x dx = —y2 dx
cos x dy + y d(cos x) = — y2 dx

d(ycosx) dx
y?cos® X _ _ cos?x
1
_ ycosx

=—tanx+c
—secx=y(—tan x + c)
sec X = y(tan x + k)

Hence correct option is (4)

or leh fodYi (4) g§A

16.  Sol. (2
dv(t)

dt =T -1
jdv(t) - f (—KT)dt + J' ktdt
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MATHEMATICS Differential Equation

t2
V() =—KkTt+ k 2 +¢
att=0 C=1
K
V(T)=—KkTt+ 2 +]1
Now at t=T
-|—2
VM =-k TP +k 2 +]
1
V(T)=1- 2 kT2 Ans.
dy
17. dx =y +3
dy
y+3:dx

ny+3)=x+c
givenatx=0 ,y=2

/n5=c

s~ An(y+3) = x + (n5
)

/n 5 =X

y + 3 = 5ex

y:59x—3

~y(fn2) =5em2—3 =7 Ans.

18.  Sol. (2
dy
Y-y= 99X (X -x)

[X_d ?d ‘ 0}
X-intercept is yrax

xd
y——y)

0:
Y- intercept is [ dx

According to statment
y xdy

X — =y
dy/dx - 5y and y— dx =2y

-y

dy —xdy

dx = dx =y

(0, y—xdy/dx)

(xy)

Afx-yl(dyldx), 0)
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MATHEMATICS Differential Equation

19.

20.

dx dy
X + Y =0
ny = —€nx + €nc

Y
so x. & " =

Let Y =y
a1

1 1 1
xe ¥ =e Y+—e Y +c
y
1

> X:l+y+C.61/y

since y(1)=1
1
c=-¢

11
> X:1+y—e.el/y

Sol. Ans. (1)
dp(t)
2 900-p(t) - _ 4
—-2/n (900 —p(t) =—-t+c
when t = 0, p(0) = 850

900 — p(t)

{ 50
—2/n(50)=c 2/n

900 — p(t) =50 ew.

p(t) = 900 — 50 ew:

let p(t) =0

)...

27 |

L 4



MATHEMATICS Differential Equation

Y
0=900-50 €7 t=2/n 18

21.  Sol. (3

dP = (100 — 12yx )dx
By integrating

de:j(1oo—12J§)dx

P =100x — 8xs2 + C
When x = 0 then P = 2000
= C =2000
Now when x = 25 then P is
P =100 x 25 — 8 x (25)s2 + 2000
= 2500 -8 x 125 + 2000
= 4500 - 1000
= P =3500
22. Sol. Ans. (3)
1

p'(t) =2 p(t) - 200
1
p'() — 2 p(t) =200

I

LF=¢€?
Hence solutions is
1 —t/2 1
-5t -200e " “dt -t
p(t)ezz-[ =400€ % +C
or p(t) = 400 + Cew2
Since p(0) =100
= 100=400+C = C =-300
Thus p(t) = 400 — 300 ev.
23. Ans. (3)
dy, v
sol. 9 xlogx_, atx=1;y=0
-[xlc:gx x
IlLF.=¢© = €log(logx) = |OgX
2(log x)dx
y(logx) = J
y(logx) = 2[xlogx — x] + ¢
at x=1, ¢c=2
X=e
y=2e—-e)+2
y=2

24. Ans. (3)
Sol.  y(1 + xy) dx = xdy
ydx — xdy + xy=dx = 0
X

y2d [?J + xy20x =0

1 1

(1, -1) satisfies -1+ 2=C=>C= 2
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MATHEMATICS Differential Equation

25. Ans. (1)
dy _ —(y+1)cosx

Sol. dx 2 +sinx
J'dy _ cos'x dx
y+1 2+sinx

/n(y + 1) =—¢n(2 + sinx) + ¢

(y+1)(2+sinx)=A;forx=0,y=1 =>A=4
~ (y+1)(2+sinx)=4

1
ST =N

i
for X=2 = y

26.  Sol. (1)
dy
dX + cotx y = 4x cosecx

I.F. = el oot _ sinx
. j4xcos ecx.sinxdx+C

y (sinx) =

ysinx=2x2 +C

ysinx=2x2- 2

HNER I
306:2362:21'[2182:9

PART -1: JEE (ADVANCED)/IIT-JEE PROBLEMS (PREVIOUS YEARS)

dy ¢t 1

1. Sol.  We can write the differential equation as dt — 1+t y= 1+t (1)

)
This is a linear differential equation and its I.F. = exp [ 1+t

zexp[-t+/mn(L+t))=ex(1+t)
Multiplying both the sides of (1) by e (1 + t) we get

&—

L 4
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MATHEMATICS Differential Equation

dy
et (1+1) dt —te«y = e«
d
SN dt [e. (1 + t)y] = e
-t
=> e_x(1+t)y:Je t
= e«(l+t)y=—ex+C
1 Ce
= y= T+t 4 1+t
Whent=0,y=-1
-1=-1+C = Cc=0
1
Thus, y= T+t
il
> y@Q)= 2
2. Sol. sin x dy + y cos x dx = — cos x dx — 2dy
b d(y sin x) = d(-sin x) — 2d (y)
b ysinx=-sinx—-2y+c
Since y(0)=1 = c=2.

1

2-sinx 1
Thus, y:2+sinx_ Now y 2)_3

t2f(x)— x2f(t) , 0

lim =1 —form
3. Sol.  tox t-x 0
2¢1
lim 2tf(x)—x“f'(1) _ 1
using L.Hospital =% 1 (differentiating with respect to t)
So 2xf(x) = x2f'(x) = 1 y = f(x)
dy _,
So 2xy — x dX
N
dX _oxy=-1
dy 2y -
dx - X = X2
This is linear differential equation.
J'—gdx 1
el X =—
Integrating factor = X
y -1
— = | —dx
I b
y 1 2
2 ag ¢ 3
XX ~fl)=1=c=
12
y=3X4 3y,

I y
4. Sol. J1-y* dy=x+c
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MATHEMATICS Differential Equation

_1=Y =X+cC

l-y2=(X+C)
(x+ce+y2=1

AU

5. Sol. (A)
Given slope at (X, y) is

dy _y
dx X 4 sec(y/x)
Yy dy dt

let X=t = y=xt = dX =4 x dX
dt

t+x X =t+sec(t)

J'cost dt:,l.%dx

sint=/nx+c
sin(y/x) =/nx+c
This curve passes through (1, 11/6)
sin(m/6) = /n(l) +c=>c=1/2
sin(y/x) = /n x + 1/2

6. Ans. (B)

X 1r 2x 1 1
dx - —2n|x3—1| —en(1-x?)
2 2
Sol. ILF.= ejx o= 2I" 1o e? —e? — V1-x?

x* +2x

y\/1—x _ \/ﬁ

yvV 12 —x? f%+x +C

1? —x%dx +c

x=0,y=0=¢c=0

X = sin®
dx = cose doé

2_‘. sin® ecose
cos0

L 4
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MATHEMATICS Differential Equation

3 s
I(1—00329)d8 (e1sin26)3 m_ 1 sin2t E_lxﬁzﬁ_ﬁ
-0 -2 0-3 2 3.3 2 2 3 4
7. Ans. (A)
fx) dy y
Sol. f(x)=2—- x or dx+x =2
J'wdx .
LF.= e =e™=x
L _ I?.xdx _
solutionis y x x = =X2+¢C
C
ory=x+x&c#0 asf(1)#1
5 5
@) +% F =B (o) =1 ®) +oxf =M 1rox=1
(©) + X2 f(X) = 5 0xe—C = —C # 0 (D) B f(X) > + 0 Or — oo
Hence only (A) is correct
8. Ans. (AD)
dy
Sol.  [(x+2)(x+2+y)] X —y2=0 = y=(x+2)t
dy dt ((x+2)ﬂ+t}
dX = (x +2). dX +1¢ = (X +2)(X + 2 + (x + 2)t) dx ) _x+228=0
((x+2)ﬂ+t] dt
(x+2)2=00r (L+1) & ) _p=0 =  x+2)@+t X +t=0
[E} dx
t di=—X+2
), )
Mt+t=—/(n(x+2)+c = m\XT2) L \X+2) o 2y Hc
Yy Yy
my—/(x+2)+ X+2 =—/n(x+2) +c = y+ X+2 =¢
3 y
m3+ 3 =+c > c=/3+1 = /ny + X+2 =/n3e
Yy
(A) /my + X+2 =/n3e = mx+2)+1=/(n3+1
> one solution ,
(x+2)2
(©) In(x +2)2+ X+2 =/n3+1 = 2n(x +2) + (x +2) =/n3e
3e
(x +2)2e+2) = 3e = o= (x+2)
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MATHEMATICS  pifferential Equation

no solution

(x+3)2
(D)y=(x+3)? = x+3)2+ X+2 =/n3+1

(x+2)2+1+2(x+2)
2in(x + 3) + X+2 =/m3+1

1
gX)=2/(xX+3)+(x+2)+ 2+ (X+2) _/n3-1

2 1 2(x+2)° —(x+3) 2x% +8x+8-x-3
g'(x) = (x+3) +1+0- (x+2)2 - (x+3)(x+2)7 +1= (x+3)(x+2)°
1 7
g(x) increasing= g(0)=2m3+2+1+ 2—/n3=/n3+ 2

which is positive, thus no solution

9. Ans. (B)

&y (Mm)

sol. ¥ 8Yxy9+vx

1
dy =—— 1 1
V4 ++/9+/x V9+Vx .ﬁdx

1 1
Let 4+ VO+VX =t o 29+VX  2VX gy = gt

11
de :Jﬁidt
y= Jt+c

y= V4 ++/9+x +e

atx=0,y=ﬁ
$ﬁ=ﬁ +c=>c=0

y=\f4+\/9+\/;
atx=256 = y= 4+‘/9+7 V256 =3

+1>0
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MATHEMATICS Differential Equation

-Additional Problems For Self Practice (APSP)

PART -1: PRACTICE TEST PAPER

Sol. Obvious
Sol. Obvious

y =k,.2%.2" ¢ 1+ tank,x y 1-tank,x
Sol. 1-tank,x 1+tank;x
y= }\12x+1+2

there is exactly one essential arbitrary constant so order is one

Sol. Equation of circle be (x=1)2 + y2+A (x-1) =0 (1)
dy

2(x=1) +2y 9X 1A =0

dy
A= —{2(x-1) +2y (X))

dy
from (1) (x=1)2 +yz ={2(x=1) +2y 9X} (x—1)
dy

y2 = (x=1)2 + 2y(x-1) dx

Sol. y=k(x+k)s ... 0]
dy

dX =3 Kk (x+K)2 ... (ii)

from (i) & (ii)

L — X—+k X+k = 3y
dy/dx 3 N dy/dx
substitute value of k is (i)

3y Cx 3y ’
y= dy/dx dy /dx

WY _ gy 3y XY
. (dxj =(3y) [3y dx]

Sol.  Equation of parabolas (x—a)2 = a (y—p) 2(x—a)=a 94X
dy
2=a &

dy
Sol. dx = cotx coty
Itan ydy = Icot xdx
/nsecy = /nsinx + /nc
secy = csinx
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MATHEMATICS Differential Equation

dy y’-y-2
8. Sol. dx x?2+2x-3
dy dy

(y=2)0y+1) (x+3)(x-1)

:>j dy :J' dy
(y=2)y+1) 7 (x+3)(x-1)

1 1 1 1 [ 1 1
3\ly-2 y+1 47\ x-1 x+3

Idy = j?n(x + 1)dx

X
—~_dx
y = x/n(x+1) — * X+1
j(pi)dx

= x/n(x+1) — X+1

= xfn(x+1) — x + /n(x+1) + ¢
Now atx =0,y =3
3=0+c=>c=3

&~y = (x+1) /n|x+1]- x+3

ﬂ=e’”y ﬂze".ey
10.  Sol.  dx - dx
Ie‘ydy = Ie"dx
—ey=6ex+cC
ext+tey=cC

dy
11.  Sol.  dx
Let 2x+y =t
dy dt
opdx  dx
dt

——2=t?
dx

LI
“+2
itan’ﬂL:XJrc

V2 2

1tan1[2x+yJ—x+c
J2 V2

12. Sol. Let xty+1=t

= (2x+yy

35|
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MATHEMATICS Differential Equation

dy _ 2tdt
1+dX dX
2 vz
dx

2 2
-
dx 28 Yt +t-2

j1+L— 4 dt = [dx
or 3(t-1) 3(t+2)
2{t+1{’n|t—1|—4€n|t+2|}—x+c —
or 3 3 where t = X+y+1

dx dx
—=X+y+1 ——-x=y+1
13, sol. W - d

~Jdy
l.F=¢€ = ey

solution of differntial equation is
xe” = _[(y +NeYdy+c
= X =Cey—y—2

dy = y/x
14,  sol. X 1-2Jy/x
dy _ xd—v+v
Let y=vx = dx  dx
dv v 2y%?
X— = —v =
dx  1-2Jv 1-23v
1-2Jv dx
3/2 dv=—
2v X
on intergration
—v "2 _fnv=48nx+c

—\E—Pny+9nx—c+{’nx
or y

{’ny+\ﬁ—c
or y

sin[y]d
15.  Sol. x)d

Let y=vx = dX dx
. ( dv}
sinv| v+x—
X/) =vsinv =2
d_v
xsinvdx =_2
d_x
sinvdv=-2 X
— COSV = — 2/nX+C = cosv = 2/nx+c
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y

= c0s X =/nxa2+C

16. Sol. (2X+y+4) dy - (X—2y+3) dx
2(xdy+ydx) + ydy+4dy = xdx + 3 dx
Zd(XY) + Ydy + 4dy = de +3dx
on intergrating
2

oo
2xy+ 2 +4y= 2 +3x+c
2 _ 2

:7X+W:0

17. Sol. y y

g et I
- dy \y y) 41=0

ooy
Put x =vy = dy :V+ydy
X=Vy
d_V
Now v+y 4 svv+1=0
dv +d_y

2
- VT oy g
dv d
Jam [
= Y -o

= tan-1(v)+¢ny+c =0

X

= tana [y] +/ny+c =0

dy 1 ¢’
— b —=—
18. Sol. dx x x°
eiyﬂ{»ie’y:iz
dx X X
__ydy dt
Put ey=t= dx dx

t 1t 1 e”
f:jf—a—:—ﬁc ——=—5+C
X X 2x = X 2x = 2xe.y = Cxo+1

dy_ vy &

dx +l:(29ny+1)
dx  2ylny+y-x _ dy

19. Sol.
1
La
I.F. ejy ’ - e[ny = y
29 1)vd
solution is yx = j( ny +1)ydy +c
Xy = yz2/ny +c

L 4
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20.

21.

22.

23.

24,

Icutxdx fnsinx

Sol. IF.=¢© =e" =sinx
solution is,

. Isin2x
ysinx = dx+c

. %J(1—COSZX)dX+C
ysinx =

l(2x —-sin2x)+c
ysinx=

d_xz_{1+x(1+y2)J={ 1 +x(1+y2)}

3 2 2
sol Y y+y yly" +1) y(1+y7)

IE.=¢" =Y
The solution is
.[ 1
2
Xy = — y(1+y°) y dy+c
or Xy = —tan-1y+c

1dx 1
- 4 =

sol. X dy yx
1, _2dx_at
Let X o X dy dy
1 dt t dt 2

2dy vy =1lor dy _y t=-2

1

~[Zay -
IF.=¢ ' = e™™_=Y

;)
Solution is,t[y =_2"Y

t 2

— —+C

y- -y
2X2y+CXay2=1

d_y B 2xy

T2 4oy
Sol. dx  x*-1-2y =X2dy—(1+2y) dy=2xydx
or 2xydx—xzdy= — (1+2y) dy
2y _ 2
ydo¢)-xdy _ _[12 . 2]dy

x? 1 2
d | |2 4Z]d
{VL [yz y) Y

2
x_ 1. 28ny+c
Integrating ,

Sol.  xysdx+ydx = xdy
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25.

26.

27.

28.

29.

ydx — xdy

4
xdx+ y

=0
2
5)4)
or xsdx+ Y Y=o
4 3
X X
-
integration , 4 3ly = 3Xay3+4Xs=CYs
xdx +ydy [ydx—xdyJ>< y?

(X2 +y2)2 - yz ?

Sol.
d(x* +y?) y
Joeryy .3 d[x)

1 2 1
o 2Y - 22 C
_OHY) . Tx ycor XOXTHY

or

Sol. The equation of tangent a the point A(X,f(X) is
Y—f(x) = f'(x) (X—x)
P(0,f(x) — x f'(x))
The slope of perpendicular line through P is
f(x)—xf'(x) 1

-1 f(x)
or f(x) f'(x) — x(f'(x))= 1

2
ﬂzx[d_q 1
dx dx

or

dx
Sol. Equation of normal at P is Y-y = — dy (X—=x)

1( dy dy
—| y=2L - =1
Z{ydx +X)[de +y}

(&) s &
v OX) oxy—1) X 4x, =0

=

d—V =—k(4nr?)
Sol. dt
4 dv dr
Put v:3 Tirs or dt = 41112 dt
dr

Hence dt =_k

MO _ 1y
Sol. dt
jdv(t) = j —k(T —t?)dt
t
v(t) = —k (Tt= 3 )+c
vi)=I=>1I=c

t3
v(t) = -k (Tt= 3 )+
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MATHEMATICS Differential Equation

&
v(T) = -k 3 )41

d_y_xdz_v+d_v+3ﬂ_8(d_q[d2_y}

30 Sol dx dx* dx dx* dx )| dx?
2
d—Z[x+3—8ﬂ]
o= dx dx
d’y dy
dx* =porg dx =x+3
dy
dx - ¢

genered solution is y =c x+3c—4c:

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART - Il : PRACTICE QUESTIONS

1. Sol. Y-y=m(X-X)
Y-intercept (X =0)
Y =y—mx
dy
Given that y — mx = x3 = x dX_y=_x3
dy y
= dx _ x =—x2
e 1
Intergrating factor (ILF.)= © ' =X
3
_ 1 jl . (—x2) dx x
solutiony . X =X = f(x)=y=—2 +cx
3
Given f(1) =1 = c=2
fx)=— 2 + 2 =  f(=3)=9
2. Sol. 4 f'(x) = f'(X) + ex
Integration both sides w.r.t., X
f(x)=f(x) +ex+c
putx =0 = 1=0+1+c = c=0
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dy
S0, dx _y =g

= y(LF) _Je (LF.)dx
yex = _[dx
yex=X+C
= f(X) = xex + cex
fO)=0+c > c=0
f(X) = xex
Now  f'(X) = xex + ex
fi(x) = (x + 1)ex
f'(x) = (X + 2)ex
and graph of f(x) isy

cosec?0 1
d [ Ifsecz xdx} d [1cosec;2 0.tan GJ
2 _ do\4

3*  Sol. f®)=40 2 %
1 d
@) = 2 40 (cosec(20))
f(8) = —cosec286 . cot26
daf
Now d6 _ 2f(0).tan28 = 2cosecs20 + 2 cosec28 + 2cosec26 cot226
= 4cosecs20
4> Sol. X=a)z+(y—0a)=r
Xz +y2— 20X — 20y + 202 —12=0
2x +2yy'—=2a-2ay'=0 ()
X+ yy'
- q= Y ...(i)
again diff. w.r.t.
(x + yy'j
2+ 2(yY +2yy" —2ay" 1Y =0
5]
: 1+(y|)2+yyll_ 1+y' yIl:0
= 1+y + () + () +yy" +yy'y" —xy" —yy'y" =0
= (y=xy"'+(Q+y+(y))y +1=0
= P=y-xQ=1+y +(y)
Ans. (2,3)
Note : P & Q will not be unique function as
Py"+Qy'+Ry'—Ry'+1=0
Py Qy’
= 1-Ry” + 1-Ry’ + 1, = 0 Hence new P & Q can be obtained.
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So it can be a controversial problem.

R r
5 Sol. H=h
Hr
h= R
av
dt = _ krr,
d [1nr2h:|
=> tL3 = —krrz
d ["SH]
= dt\ R~ g,
H
=
o R
= dt —_x H
0 t
Idr:—ﬁjdt
R H 0
- kR H
= -R= H t > t= K
6*. Sol. Equation of the tangent is
Y—y:d—y(X—x)
dx
dy
BP_3 T Mk
Given AP 1 sothat y= 3+1
dx dy dy
DA x Y
= X 3y = dx +3y=0
1
= Inx=-3 Iny—Inc = Inxs=—(Incy)

1

> X =¢y. Givenf(1)=1 = c=1

1

3

y:X

25)
curve passes through 8 , Mnormal
1

y—-1=+ 3 (x-1)
= y—-x=2
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7. Sol. X2 Y12+ Xy y1—6y2=0
It is quadratic equation in y:

—Xy + X%y + 24y*X? —Xy + 5xy

yi= 2x? = 2

3y 2y
yi= — X | y1= X
dy - 3y dy 2y
dx = x | dx = x
dy_y & dy _2y
_ Y X | dx x
—/ny=3/nx+/nc | Iny =2 /nx + /nc
xsy =C y = CX2
Option (3)

ny=c+2/nx
1
2/ny=/nci+ Inx

dm
8. Sol. dx =m
/nm =X = m = Ciex
dy
dx = Ci1€x
y=Cex + C2
d’y
9. Sol. Let t= dx?
dt
dx = gt
/nt=8x+c here atx=0,c=0
d’y
t=ex = dx? = @sx
dy
now put m= dx
dm
dx = Esx
eSx
m= 8 + C1
-1 il
at X=0, C= 8 Xx=0 ci= 8
dy ™ 1
dx -~ 8 8
8x X
y = 64 _8 .,
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x
atx=0,c.= 64
o x T
y= 64 B8 64 =  Bly=en—8x+7
0. Sol. yys= Y
Ys Yz
Y2 =3 Vi = /ny.=3/nyi+inc
Y2 = CYy13
A
y12 =Cy1
a1
Y ozey+te
dx
W -y
oy
x=— 2 —C2y t+ C3

X =Awy2 + Ay + As

xdx—ydy  [1+x*—y?
11,  Sol.  Xdy—ydx Xt —y?
X =rsecB
y =rtanf
X2 —Y2=12
dx =r secB tanB db + secB dr
dy =r sec20 db + tanB dr

rdr [+
N rsecd do _\ 2

dr
Jli secO do 2
= V1+r% 2 I = n|r + ‘/F | = (n|secB + tan6| + (nc

2
= r+ V141" = ¢(sech + tand)
c (x+y)
2 2 2 2 2 2
on solving ‘/X -y +‘/1+X Y o Ny
12. Sol. axz + 2hxy + by =1
order: 3
dy (x+y)+1
13, sol. dx = 2x+y)+i
9y dt
put x+y=t 1+ dx= dx
dt t+1 3t+2
= dx -2t+1 ;1= 2t+1
J-2t+1
N 3ti2 g o |I¥
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a1
or 3—9€n(3t+2):x+c
or 6(X+Yy)—/n(Bx+3y+2)=9x +¢C
or ME@Bx+3y+2)=6y—3x+c

3x+3y+2
2

since it passes throw (0, 0) hence equation of curve is 6y — 3x = /n

, [@x)
dsy} dx’
+

<ol e(.ﬁymx’f 1. {dx3

2
14. + .
here power of highest order is not defined, hence degree is not defined.
2
(di] dy  dy
15. Sol. y\dXJ 4 xdx _ydx _y=9
2 (29 (4
y dx dx +x \dx =0
e (e
dx dx -0
either ydy + xdx = 0 or dy—-dx=0
since the curves pass through the point (3, 4)
X +Yy2=25 or X-y+1=0
16. Sol. P(x,y) = axz + by2 + 2hxy + 2gx + 2fy + ¢ =0
dap
dX =0 = 2ax+2hy +2g =0 ax+hy+g=0
dap
dY ~ 0 oby + 2hx+2f=0 by + hx +f=0
>h=g=f=0
5. 5
conic:ax:+by:+c=0=x.+ @/ y,+ @8=0 order=2
dy
17. Sol. (1) dX = _¢; sin x + \/g COS X
dy
dx* = _¢; cos x — Jea sinx=2-y
dy
dx* Ly _2=0
sec® x/2
d X
& 2tan~ (tanE)
2) dX = cos x 2 _sinx/n
dy [tan i)
dX = cotx — sin x /n 2
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dy

sin x_i +cosx In [tanxJ
dx* = _cosecs x — 2

sSinX

d2_y (taniJ
dx* = _cot, x—2—cos x /n 2
d’y
dx? +y+cotx=0
dy
(3) dX = cosx — sinx
dy
dx* = _ cosx — sinx
d’y

2
dx” 4y + cot: x = cotz x

18. Sol. Here, slope of tangent
dy (x+1°+y-3
dx - (x+1)
dy (y-3) (
= dx =(x+1)+ X+ | put  x+1=Xandy-3=Y
@y av o
- dX =x+ X = dX _ X vy=x
where integrating factor
1
el—;dx g% _ 1
= X
Solution is,
1 [x Jaxsc =2
Y. X = X X = X+cC
y—3=(x+ 1)+ c(x + 1), which passes through (2, 0)

Yy

Required curve
y=(X+1)2-4(x+1)+3
= Yy =X2—2X
Drawing curve
Thus, required area

’ .[Dz(x2—2x) dx
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