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| DIFFERENTIAL EQUATION |

EXERCISE - V

dy ) dy
Sol.l (a) (&] —X(&j+y:0

dy _ xi\/x2—4y

dx 2

or (C) option is statisfying given D.E.
b)  y?=2c(x+ )

dy _. dy
2ydx—2c :>c-ydx
_oody [y, Yy
yz—Zy&(+ ax

Y2 = 2yy'x + 2 (yy')¥?
(v? = 2yy'x)? = 4y® (y')°
Order=1; Degree=3

(©) Equation of Normal at point P (X, y) is
__ X
Y—y——dy (X=x) (1)

dx ? dy 1 (dXJz
2 _— 2 2 —\2 +| —
y+(dyJ XY g TV dy
2
dx dy
ux 2 _\2 9 _
(dy] -y +2xy £ =0

dx dx 2 2
Y Hd_y](x y )+2xy}:o

HINTS & SOLUTIONS

dt t2-1
t+x— = —=
dx 2t

dt 2 -1-2¢?
o gt _

dx 2t
2t _—dx
2 +1 B

/n (2 + 1) + nx = (nC

2 2
+X
Y . ) _ ¢
X

(1,1) = C=2
y? + x2 = 2x

(X2 + 4y2 + 4xy) dy = (2x + 4y + 1) dx

dy 2X+4y+1
ax  (x+2y)?

d_y ) 2[x+2y+ﬂ

dx (X +2y)?

X+2y=t l+2d—y—ﬂ
y= = dx ~ dx

dt 4t +2

— 1=

dx t

ﬂ _ t2 4 4t+2
dx t2

dt _ (t+2)%-2

dx t2
dx
dy = 0 = x=c t2
- (t+2+42)(t+2-+2) d 7
2 o After Integrating
dy _y"-xXx _ 2
or = = y={n[(x +2y)* + 4(x +2y) + 2]
dx 2xy
dy dt 3 (x+2y+2—«/§]
— /n +C
= — =t + —_—
y = tx i - T 242 X+2y+2++2
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Sol.3 Let X, be initial population

4
Y, be its initial food sols W o x ity
Let avg. consumption be a unit. dx 1+x2
Than food Reqd initially = ax
yO:ax0(0.9O) d_y:(x2_1)+ 2X2 y
Yo =0.9a X, (1) dx 1+x
Let x be the population of country in 'n’ years.
dy 2X 1
d e 2 Y=X"-
ﬁ =rate of change of population dx - 1+x
2X
-3 y-003 el o gmand) L L 7
=100 x=0.03 x 1+x
y X% +1-2
dx = | ———dx
~ =0.03dn 1+ %2 J. x2 41
/nx=0.03dn+C 2
x = Ag0-03n l+yX2 = .[X;—l_zdx = jl— 2 2 dx
Atn=0,x=%, = A=X, x“+1 1+x
X = x, €0-03n
'y' be the food production in year t 1 Y > =x—2tan" x+¢
+X
4\ passing through origin = ¢=0
Y=Y, [Hﬁj = 0.9ax, (1.04)" y=(x-2tan"" x) (1 + x2)
Yo = 0.9aX, , oosn  SOl6 f() = 0andF(x)>0 ..(1)
Fooq consumption in the year n is ax, " and also F'(x) = f(x) (2)
Againy - x= On 008 also f(x) < cF(x)
0.9 x5 & (1.04)" > ax, e* = F'(x) < cF (x) using (2)
0 F'(X) X
(1.04)" 10 <|c
— = = F(x) < et
00 209 T g .! F(x) ! = F(x)
using (1) and (2)
n[log (1.04) — 0.03] > log10 —log 9 F(x) = 0 :forall x> 0
log10 —log9 Aliter
N2 l0g(1.04)—10g0.03 F'(x) < cF (x)
e X dy/dx - c.emXy <0
d/dx (e y)< 0
Sol.4 volume of water layer = d/ax (_ v) -cx
dV = =(r2 - h2) dh Let h(x) = F(x) . e=x}
= n(r® - h?) —h(x)<h(0) =h(x)<0 = F(x)<0

flux Q(t) = v () x A

22_h2
= (72/10%) ¥2JgJ2 -h[dt = n ~—-dh sol7 @ os

dt
= (72/10%) V2 /g2 -hit +c dv - ks
dt
5/2
32 (2—h)
=-2m|4/3(2-h)"" - 5 volume of cone = %anh 5
surface area = ntr?
-56m/2
att=0:h=0=>c= ——— _R_1 H
15 tan 0 0 h
I
- ) 10° 7nx10° 1 _ 1!
sot:%;“/_x 72)(\/5\/5 = 135\/5 sec. v—gnr%oteands-nr2
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1 dr
2 - _ 2
3 cot On3r at Krr

0 T
cotejdr :—kJ.dt
R 0

Rcot6=KT = H=KT
= T=H/K
(b) dy/dx —y > 0 (given)
multiply both sides by e™
e Xdy/dx -e™Xy >0
= d/dx (e ™Xy)>0
Leth(x) =P(x).e*T:h(1)=0
=h(x)>h(1l) =>h(Xx)>0 =P(x)>0

2+sinx | dy
—1+y —— =—-CO0S X

Sol.8 (a) dx

dy  cosx

1+y = 2+sinx
mM(l+y)=—log(2+sinx)+/nc
x=0,y=1=c=4
m@A+y)==(n3+(n4

l+y=

Wik W[h

y:

dy (x+1)2+y—3
(b) dx ~ (x+))

_ (x+1)2—3
(x+1)

dy vy
dx — (x+1)

d
_Iix 1

X+l — _—

ILF.=e
X+1

y (x+1)2—3

(x+1 - (X+1)2 dx

dx

:-[1_(X+31)2
0 2

~ 3

(x+1) =X+ (x+1 *e

(2,0) passesc=-3

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

y = x2—2x

2
Area = .[ (x2 —2x) dx| = 4/3 sq. units
0

d Xy
Sol9 (@ 4 T ry?

e W,
y= = dx dx
L -

dx ~ 1+t2
dt _t-t-t°
dx 1412
1+t2 dx
3 dt=— —
t X

Altar solving and passing through (1, 1)

g
2 Y—z

X2 =36 = X, = \/§e

(b) ydx + y*dy = xdy
ydx — xdy = — y2dy

ydx — xdy
=-d

y2 y
%)==

y) =~ y
X
;z—y+c 1,1) > c=2
y?=2y+x=0
y(=3)

y2—-2y-3=0 => y=3, -1

2
dx
(©) Length of tangent = | Y 1+[—J =1

dy
2
=Yy {1+(3—§J J =1

MorTtion
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dy y dy _ [1-y?
o CF 0 =T
dx 1-— y2 dx y
1-y? j y dy = dx
.[ dy=xx+c 1-y?

d
Sol.10 Equation of tangentY —y = % (X=x)

BP_3
AP 1
B
B(0, y — mx) P(xy)
y
Ax—=,0
x=-70 I A
BP_3
AP 1
so L &
: x 3y
1
Ihx=—_—-/ny—-/nc
3
nxE=—/ncy
1
X—3:cy fl)=1 => c=1

_ 1
y= 3

Lim 20 -x*f(t) _

Sol.11 (a) X x

x2f'(x)—2xf(x)+1=0

1
= 2 e =
= f(x) = cx® + 3 f(1)=1
C— g
~ 3

2 1
= —x2 4 —
0= 3%+ 35

Sol.12

Sol.13

- \ll—yz =X+cC

(c+f +y =1

centre (—c, 0) radius = y/c2-¢c2+1 =1
xVx2-1dy—y4y?-1dx=0

dx dy
X\/XZ -1 y\/y2 -1

sec'x=sec'y+c

sec™' 2 = sec™’ _\/5 +cC

r_=r
6 6

1 1 n
sec” x=sec’y+ o

y = sec (sec‘lx - gj

1 e
cos' — =cos’ ~ + —
X y 6
V3
cos™' — =cos™' — —cos™’ 3
1_43 1 [1)
= — - [1-—
y 2X X2 2
AR
y X X
AD
I.F. = cos x

Yy . COS X = Iszecx.cosx.dx

y.cosx=x2+c,c=0
y = x2 sec X
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