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| DIFFERENTIAL EQUATION |

EXERCISE - IV

HINTS & SOLUTIONS

, from (i) & (ii) x cordinates are equal & y =0
Soll If.= el M2 _ (1)
= X M—x L: 1) _ 1)
so y(1/2)* = IZ(S'”X’X)(cosx—l) /n 2 dx fx) 7 f(x) yi o f(x)
sin x — x = t (let) Integrating : /n (y,)=¢n (f(x).c) =y, =f(x).c ...(iii)
atx=0; f(0)=1
(3] =2 :
= y = — 2sinx-x c
2 &y, = I f(x) dx :%f(x)
c=0asx —»>o0s0y=2snx —o0
. - f'(x)
1 differentiating : f(x) = 1/2f '(x) = m =2
solz I oy [ydx
dx 0 on integrating : f(x) =c, e*:x=0,f(0) =1
so f(x) = e* c,=1
1
Let A= [y dX dy
0 Sol.4  — +P(X)y = Q(x)
dx
dy _ dy @) u'+Pu=Q
ax CYTA = g YA V+Pv=Q
if= [-1.dx = g _ uv'-vu'
e subtract Q u_v
ye)=Ae>*+c = y=A+ce
y=1=x=0 =c=1+A JU'—V':J'_p
y=A+ (1 +A)e* u-v
1 1
/n (u-— =_ Pdx
A= [yax o Az [A+ @+ At w-v=-]
0 0
U—vV = e—dex
e-1
=A= o E=elPdx__1
u-v
:S—_l (1+§:eJ ex [ 1 ]_J uv'-vu'
-e Yy u-v) - (LI _ V)z X
=>y=5— (er-e+1) d(v/u)
- j 5
: [-3)
u
Sol.3 Tangentsaty=f(x) &y = j f(t) dt
, 7 . 1 u
T y—fx)=f)X=x) ... 0] Yuov) = ooy +k
T,:Y-y =fx)(X-x) ... (i)
q y=u+ku-v)
o X = (i) a=1+k B=-k
dx
at+pf=1
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Sol5 xX*+mx?=4

0,y mx) X
d 4-x° P( If(z)dz + X f(x) — x f(x) = f(x) + cosx — sinx — 1
@& _, X.y) )
dx X2
solve by taking again leibnitz

+ve & —ve sign seprately f(x) = F(x) - sinx — cosx

dy :
ax y = sinx + cosx
ydx — xdy
Sol.6 xdy +ydx = ————
yry X% +y? IF=e>

= d(xy) = —d(tan™" (y/x))

X\ — e—x .
= xy+tan' (y/x) =c y(e™) _[ (sinx + cosx) dx

y(e*) =—e> cosx +cC

o7 - [l e
J. X-y '|.2x/1—x2 c=1 Y
= ( Y J—lsin-1x+c yme e
Xy "2 &y T
c=2-m/4 asy=2whenc=1 Sol.10 ax TYa-x2)3r2 =m
o sin"tx + y - 5
2 X-y 4 1
IF=e @&
Sol.8 Equation of normal
_1 N Sol.11 3x2y?2 dx + cos (xy) dx — xy sin (xy) dx + 2x% dy
Yy= dy/dx (X =x) x.y) —x2sin (xy)dy =0

d(x®y?) + cosxy dx — x sin (xy) d (xy) =0
d(x®y?) +d (x. cos(xy)) =0

_ (ydy/dx+ 2x Xj integrate

- 2 ‘2 X3y2 + X oS (xy) = ¢

X (X?y? + cos (xy)) =c

Mid point (h, k)

putin curve :y dy —y?2=2X
"7 dx

= d
Lety® =t & solve the L.D.E. Sol.12 x(1—x(ny). % +y=0

X X dy
Sol.9 It(f(x —t)dt = J.f(t)dt + SinX + COSX — X — 1 = Yo TX= x?logy
0

0
divding by x?y
Letx—t=z = dt=-dz
iy 1 dx 1 1I
X 2 qv T Ty logy
J.(x—z)f(z)dz:jf(t)dt + sinx + cos X — x —1 x“ dy xy oy
0 0

Ltl_t id_x_ﬁ
CXTIT T dy Ty

X X X
X J.f(z)dz—jzf(z)dz = If(t)dt + sinx + cosx — x — 1
0 0

0 da t 1 d t 1

= —-—-+-=_"logy = =—- " logy

Use liebnitz dy yy dy "y y

394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M 0 T? 0 N‘f‘,‘,‘ﬁ“,x‘:
IVRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitjee.com Nurturing potential through education




Page # 20

| DIFFERENTIAL EQUATION |

Sol.13

Sol.14

y
f = e Y =e99Y =1y

sot .1/y:.|.—izlogydyzllog y—ji.l dy
y y yy
= t=logy+1+cy = logex+cy

1
- =
X

=logey+cy = x(logey+cy)=1

Equation of tangent at (x, y) for y = f(x)
Y —-y=f'(x) (X=x).

f(x)

at y-axis point B = (0, —xf (x) + )

at x-axis pointA= (- yx + X, 0)

Y ixax
: f'(x) , .
given 5 =0=>-y+2xf'(x)=0...(I)
O+y , :
&T =—xf'X)+y =>-2xf(x)+y=0 ...(2)

on solving (1) & (2) curve is y? = ¢cx

Let the curve isy =—f(x) & point P is (X, y)
point Ais (X, 0)
equation of tangent at P is
Y-y=f'(x) (X=x)
Length of L' from (x, 0) to tangent is ‘@’

SO

oy
(F(x)? +1

SO

on squaring : y? = a? (f ‘(x))? + a

Sol.15

Sol.16

Let the curve is y =f(X) & point of tangent is (x, )
Equation of tangent: Y —y =f ‘(x) (X =X) .....(1)

at y-axis, intercept = y-x f ‘(x) ... 2
subnormal=y.f'(x) ... 3)
Slope oftangent=f'(x) ... 4)
Subt t= -l 5

ubtangent = F (5)

according to question :

(y —xf'(x)? Xy
: =7 . (6)
f
M wor( 2]

Solve equation (6) & for C, use point (1, 0)

Let at any instant t, x be the volume of water in
reservoir A &y of that in B.

dx

il ax _ = oKl o1

" XX = at k,x => x=¢e"e1 ....()
d

Similarly % xy=1 y= ekt g€ 2

Nowatt=0;x=2y = xly=2

eCl
from (1) & (2) _eC2 =2 ..(3)
alsoatt=1; x—g f_i
TV Ty T2
K, .C
ﬂ_i Ki-Kz _
= o2 oC2 =5 = e =3/4
KT .C;

L =T:x= :>X—1h =1
etatt=T: x= 2 1then —— =
X=y y oKaT oC2

_ 1
— eKi=K)T _9/0 (3/4) =5 = T =log 4/3?

2
fro=+ Y1 .. )
2
a
Sol.17 d—m—lo ( m j
solve by taking +ve & —ve sign seprately also on ' dt 50+t
y-axis, x =0
dm m
" dt Ts0+t
& angle b/w curve & y-axis is Py
, dt
SO = f‘o=0 L 3) IE= e 50+t —50 1 ¢t
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m(50 +t) = [ 10(50 + t)dt

2
m60+0:10%0t+%ﬂ

100t + t2
m=5"50+t

~ 100+t
=5t 50+t

g1+ 50
50+t

at t=10

m—91E
T3

Sol.18 Assume two curves

dy _ ax+a,y dy _ b,x+b,y

dx ~ a;x+a,y & dx ~ byx+byy

Solve this differential equation by putting y = tx
and then solve with y = mx to get P, and P,

& get the slope at P, & P,

NY
dy T
Sol.19 Y-y=— (X-
© Y= ax (X =) P(x.y)
- dy
OT=y-x dx - —>x
dy _ .5 Xdy-ydx
&y—de—Kx:> 2 =—kx dx

on integrating

y _ —kx?2

X 2

+C

Sol.20 (hy=ax*= dy = 2ax

dx
dx _
~dy ~ 2ax
dx 2
_W:% = —x dx =2y dy
integrate =>xX2+2y2=Kk

(i) cosy=ae>
ody
—siny 4 =-ae

siny % = cosy

d
siny [— d_ij = cosy

—dx = coty dy
In (siny) =—x+c
siny = ke~

(iii) X<+ yk = gk

dy
k-1 k-1 L -
kx<1 + ky<1 . dx 0
dy _ Xt
dx - yk—l
_dx X<t
dy - yk—1
dx dx
k1 7 yk—l
After intergrating
L - L tk=2
— 5 = | =
Xk—2 yk 2 Ck—Z
(iv) X2 —y? = a?
y dy _X
2X—2y — =0=> — =
X Zdx
dy _x
o |[LGAX_ Y
tan 45° = 1+5d7y
y dx

homogenus Eq" put y = tx
after integration x> —y2 + 2xy = ¢
—ve: xX* y’—2xy=c
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