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DATE : SOLUTIONS DPP NO. :9

Topic :-DIFFERENTIAL EQUATIONS

1 (b)
Since, f'(x)=6(x—1)
= f'(x) =3(x—1)*>+c [integrating] ..(D)

Also, at the point (2,1) the tangent to graphisy =3x —5
Slope of tangent=3

= f(2)=3
32—1)?%+c=3 [from eq. ()]
= 3+c=3
= c=0
From Eq. (i),
fi()=3(x—1)
= f(x)=(x—1)*+k [integrating] ..(i)

Since, it passes through (2,1)
1=2—-1)%*+k =2k=0
Hence, equation of function is

f(x) = (x—1)?
2 (b)

d
log( d_ic/) =ax + by

dy
> — =

dx ¢
=e dy = e™dx

On integrating both sides, we get

fe_bydy= fe“"dx

e—by e

= Tb = 7 +c

3 (d)

y + 4x + 1 =V is the suitable substitution
dy

v =flax+by+o)is

ax+by _ eaxeby
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Solvable for substituting
ax+by+c=V

4 (b)

dy _ (+y%x
dx ~ y(1+ x?)

2y 2x
= J-1+ydy f1+ 2

Given,

= log(1 + y?) =log(1 + xz) + logk

= (1 + yz) = (1 + xz)k

This equation represents a family of hyperbola.

5 (©
The equation of the family of circ
(x—a)’+ @y —b’=r’.

les of radius 7 is

-

Where a and b are arbitrary constants

> 2(x—a) +2(y—b)§=o
= x—a)+ (y— b)——O

2
= 1+(y—b)w+(a)
1+(%)2
= 0-b=-"=2
dx?

From eq. (ii),
L+ @] 2

x—a)=""a2,
dx?

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

...(if)

=0

..(ii)

..(iv)

@1 [T
B @
i)
6Given, ®

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

Since, SP? = PM?

= (x —0)% + (y 0)% = (x+ a)?
= y? = 2ax + a* ..(1)
= 2y3—i= 2a ..(ii)

From Egs. (i) and (ii), we get
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d
= yz(d—i)z +2xyd—z = y?

d d
dy)2 _o,
= y(a =X dx y
7 (b)
Gi dx _ _ydy
iven, —-=777

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

= x=cy1+y?
But it passes through (1,0), sowe getc =1
. Solutionis x> —y?=1
8 (d)
Given that, Z—z = )%21
=(y + 1)dy = x*dx
2 2

Y -*

= > +y= 3 +c

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

~ Required curve is y; +y= %3 5
9 (@)

. y—1
Given, T i
= f(l— 1 )dxzfyTlldy

X x+1

= logx —log(x+ 1) =log(y — 1) + logc

X

Tr1= (y—1)c (D)

Since, this curve passes through (1,0)c =—
FromEq. (i) 2x+(@y—1D(x+H=0

10 (a)

dy 1

_ 1
Given, — — (1—+t)y =4+0 and y(0) =-1

J () _ e—f (1= )ae

1+t 1+t

=

N |~

IF=e
p—ttlog(1+t) — e_t(l +1)
Required solution is,
ye t(1+1¢t) = f%ﬂ et (1+t)dt+c
=[etdt+c
sye l(1+t)=—el+c
Since, y(0)=-1
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11 (a)
Given curveisy = x
For this curve there is only one tangent line ie,
x-axis (y =0)

dy

=0
Hence, order s 1.
12 (c)
Given, x?+y*—2ay=0 (1)
= 2x+2yy' —2ay' =0

2x + 2yy’

> =2 (i)
~ From Eq. (i)

N

2 2

x“+y

2a=—""-—
y

2x + 2yy’ 2 2
N — = [from Eq. (ii)]
= (P—y)y =2xy
13 (a)

v dy+1_ +
e = cosec (x +y)
Let x+y=t
dy_ﬁ
and1+a—dx
dt

cosect

. fsintdt= fdx

= —cost=x—c
=>cos(x+y)+x=c

14 (b)
. y X

Given, 7 dy=—gdx
y__x <

= 42 oz 12
yx_

= 4 + 9 = c

15 (b)

The differential equation of the rectangular hyperbola xy = c?is

dy 0 dy
y+xdx U dx__y
16 (c)
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Given, log (%) =3x + 4y

= y = 3% %y
dx
= e dy=e3*dx
On integrating both sides, we get
e~y _ 3%
4 ? +cC
At x=0,y=0
1 1 N
_— = — C
4 3
__7
= C=—72
~ Solution is
ey 3% 7
—4 T3 12
= 4e3* +3e =7
17  (b)
Given differential equation is
d? d
&Y 25X oox+ta
dx? dx

sy=x*+ax+b
~ It represents a parabola whose axis is parallel to y-axis.
18 (b)

. dy
Given, —= (%) [log (%) + 1]
y
Put c=t
= y=xt
& _ at
= ax t+x ix

dt
t+x——=t(logt+1)

1 dx
= tlog tdt = x
= log(logt) =logx + logc [integrating]
y
= . —
log (x) cx
19 (a)
2
. vy _ -y
Given, dx — x*—xy + y?
Put y=wvx
_ v
= dx ~ v+ dx
dv_ v
vEx dx  vP—v+1
v —v'—v
X = v —v+1
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Z_v+1 1
= (173—v+)dv=—dx
— vV -V X
—(+1)+v 1
= 1 1) dv—xdx
1 1 _ (1
= f—;dv+fv2+1dv—f;dx
= —logv +tan~lv =logx +c
= tan~lv = logxv +c
-1 X =
= tan (x) logy +c
20 ()

. d*y 2 dy
Given, de(x + 1) = 2x o

2
% 2x
X —

= L |

dx

On integrating both sides, we get
log% =log(x*+ 1) +logc

2 o(x? +1) (@)
Asatx = ,%=3
3=c(0+1)
= c=3
~ From Eq. (i),
%=3(x2+1)
= dy = 3(x?* + 1)dx

Again, integrating both sides, we get
3
y= 3(% + x) +c1
At point (0,1)
1=3(0+0)+C1=>C1=1
YES
y_#?+@+1
> y=x343x+1
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B B D B C B B D A A
Q 11 12 13 14 15 16 17 18 19 20
A A C A B B C B B A A
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