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DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :3

Topic :-DIFFERENTIAL EQUATIONS

1 (@)

R . . ‘ 4
It is a linear differential equation of the form ofd—z +Py = Q.
=P = sec’x, Q = tanxsec’x
~IF = edex = ef sec’xdx _ ptanx

Solution is ye"™™* = [ tan xe®™"*sec? x dx + ¢
=>yetanx = tanx e@NX — etanx 4

=y = tanx — 1 + ce” ¥

2 (b)

We have,

d
yd—z+x=a:>ydy+xdx=adx

Integrating, we get
y: | X% _ 2 2 =
S+ =ax+(=>x"+y" —2ax+2C=0,
which represents a set of circles having centre on x-axis
3 (d)
*» Equation of normal at (x,y) is
Y _ & X
Put,y =0
Then, X =x+y %
Given, y2 =2xX
d
=>y2=2x(x+yd—i})

dy_y2—2x2_(¥)2_2

dx 2 YA
X xy Z(x)
Put y = vx, we get
dy dv
a—U-l-Xa

dv 22
Then,v+xa— -
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o 4 2 +v?
xdx__ 2v

2vdv dv _

S —t—=
2+v%) x
On integrating both sides, we get
In(2+v?) +Injx|]=Inc
=In (|x|(2 + vz)) =Inc
2
:>|x|( 2 + y—z) =c
X

+ It passes through (2, 1), then

1
2(2+Z)=C

9
:CZE

) =2
Then, |x|( 2 +;) =3

9
=2x? +y* = > [x|

=4x% + 2y* = 9|x|

4 (@)

We have,

ydx —xdy—3x%y? e¥dx =0
>ydx—xdy = 3x2y2e"3dx

dx —xd
:szy = 3x%e* dx
y
:d(f) —d(e)= =’ 1 ¢
Yy y
5 (c)
i dy ax+ h
Given, x " bytk
= f(by + k)dy = — [(ax + h) dx
2 2
= % +hy ==-+hx+c

Thus, above equation represents a parabola, if
a=0and b#o0

Or b=0 and a#0

6 (b)

2 2
The equations of the ellipses centred at the origin are given by % + Jb% = 1, where q, b are arbitrary

constants

Differentiating both sides w.r.t. to x, we get
2x 2yd
— + _y _y — 0
a®  b%dx

X y» .
=z+t5:=0 ..(0)
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Differentiating (i) w.r.t. x, we get

1 ¥ 2 .

SHL+ =0 (i)

Multiplying (ii) by x and subtracting it from (i), we get

S y1—xyi—xy v} =0=xy v, +xy7 —yy1 =0
b

7 (b)

Given equation is ¥y = ax™™! +bx™

On differentiating with respect to x, we get

dy n —n—1

vl a(n+ 1)x™ — bnx

Again, on differentiating , we get

dzy n—1 —n—2
— =an(n+ 1x" +bn(n+ Dx

dx

2 4%y

G an(n+ DX + bn(n + Dx™
x

d?y
=x*—= =n(n+ 1)(ax™" + bx™)
dx
xzdzy
= =nn+1
I ( )y
8 (b)
Given, y =acos(x + b)
dy :
= S =—asin(x+Db)
d%y
= a2 =—acos(x+b)=—y
d%y
=  2ty=0
9 (a)
dy 1 1 _
Here, - — ( T )y =O1pandy(0)=-1

Which represents linear differential equation of first order.
IF = ef—(%ﬁ)dt = e 10811+t = o=t(1 4 f)

-~ Required solution is

y(IF) = fQ(lF)dt] tc

1

Sye (1 +1t)= f Tt et (1+tdt+c= fe_tdt +c
=sye f(1+t)=—e"+c¢
Since, y(0) =—1= —1-e%(14+0)=—e" +¢
=>c=0

1 1
“y=—grpandy(d)=—3
10 (b)
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. dy Y
Given, E-I'(l—x)\/;_l_\/}

L dx

© IF=daow
Put Ax=t

> sgdr=dt

[ 25t
[F=e
2 1+t
_ () 1t 144k
1—t™ 1—x
11 (b)
) dy x%+y?
Given, dx = 2xy
Put y=vx
N dy dv
dx — vtx dx
dv  x? 4 v2x?
vtx dx~  2xvx
dv 1—v?
= de T 2w
2v dx
— 1_ vzdv = 7
= —log(1 —v%) =logx +logc
-1
= log(1—v?)"" =logxc
2 . 2\—1
N (¥) — e
X

U
N}
N}

Il
=
a

_dy_ n_ldu
'dx_nu dx

s dy . . .
On substituting the values of y and d—z in the given equation, then

du

2x* - ut nu Tl — 4wt = 40
dx
du  4x% —u*"

= —
dx 2nx4u2n—1

Since, it is homogeneous. Then, the degree of 4x® — u*" and 2nx

~4dn=6and4+2n—1=6
Then, we getn = ;
13 (b)

Given equation is y = axcos (% +b )

On differentiating Eq. (i), we get

PRERNA EDUCATION

()

https://prernaeducation.co.in

must be same.

011-41659551 | 9312712114



cos(%+b)—xsin(%+b)( ;_21)]

>y = a[cos (% +b ) + % sin (% +b )] (i)

yi=a

Again, on differentiating Eq. (ii), we get
! 1 1 1 1 1 11
—sm(—+b) -— +—cos(—+b) - ——sm(—+b)
X x2) x X x2) X2 X

—a 1 —ax 1 —y
=>yZ=—cos(—+b)= cos(;+b)=—

y2=a

x3 x x* x*
:x4y2 +y=0
14 (b)
Given, dy = xlogxdx

XZ X . .

= y= ?logx —f de [integrating]
= y= x;logx — xzz +c
15  (0)

Given equation is y = sec(tan™!x)
On differentiating w.r.t.x, we get
xy

dy
— = sec(tan~'x) tan( tan"1x) - = « tan(tan"lx) = x
I ( ) tan( ) - [ ( ) =x]

dy

2 —
=>(1 +x )dx Xy
16 (a)

d
d—Ztany = sin(x +y) + sin(x — y)

—tany = 2 sinx cos y
= —
dx !

= ftanysecy dy=2 f sinx dx

=>secy+2cosx=c

17 (b)

Equation of family of parabolas with focus at (0, 0) and x-axis as axis is
y2=4da(x+a) ..(0)

On differentiating Eq. (i), we get

2yy1 = 4a, putting the value of a in Eq. (i)

V1
2)/2 = Zyyl(x +T )

=y =2xy1 + yyi

dy \? dy
:y( In ) + 2x I y
18 (b)
We have,
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dy 1+y dy ( 1) 1
VT TatU T

1
~LF. = ef (1_;)‘19{ = g¥—logx _ ;ex
19 (c)
Given, y?=4a(x —b)

d
= 2y d—z =4a

d%y dv\2
= 2y gz +2(2) =0
= ) dx? + (E) =0
20 (a)

2

The given equation can be rewritten as, % = —sinx.

On integrating the given equation

d’y .

—dx= | —sinxdx+c

dx
=>dy_ +c= +
dx——(—cosx) c=cosx+c

Again, on integrating, we get

dy
—dx= | cosxdx+ | cdx+d
dx
y=sinx+cx+d
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A B D A C B B B A B
Q 11 12 13 14 15 16 17 18 19 20
A B C B B C A B B C A

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



