DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :2

Topic :-DIFFERENTIAL EQUATIONS

1 (b)
We have,

dy ,  dy
yﬁ —/1}/ ﬁa —/1}/'

1
:>;dy=/1dx:>logy =Ax+ logC =y = Ce**

2 (b)
We have,
dy | 1+ cos2y
dx © 1—cos2x — 0
) dy 1+ cos2y 2 cos’y
Given, dx 1—cos2x —  2sin?x
N [ sec?y dy = — [ cosec?x dx
= tany = cotx + c.
3 (a)

Given differential equation can be rewritten as
Here, P = %, Q= g2V
IF = ef%dx = e2V*
Solution is
ye?* = [ e2Ve=2¥ gy = [ 1 dx
= yezﬁ =x+c

4 (a)
Given, (1 + %)dy = — e* (cos®x — sin 2x)dx
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On integrating both sides, we get
y +logy = —e*cos?x + [ e*sin 2x dx — [ e*sin2x dx + ¢
= y+logy=—e*cos’x +c
Atx=0,y=1
14+ 0=—e%o0s0 +c=>c=2
~ Required solution is
y +logy = — e*cos? x +2
5 (d)
Given, Z—i’ = (4x +y + 1)*
Put dx+y+1=v

dy_dv

= dx ~ dx —4

dv _ 2

A=

dv
= V2 + 4 = dx

1 _q(v . .
= Stan (5) =x+c [integrating]
= tan™! (w) =2x+c
2
= 4x+y+1=2tan(2x + ¢)
6 (9
Given differential equation is
d 1
xd_z + ylogx = xe*x 218
d 1
> d_z +¥logx = Xy 28
Here, P = ilogx and Q = e*x 2lo8x
logx (log)?

“IF = ef xdx _ e Z = (\/g)(logx)2
7 (a)

Let us assume the equation of parabola whose axis is parallel to y-axis and touch x-axis.
y=ax’+bx+c ..(i)

and b% = 4ac ( curve touches x-axis)

= There are two arbitrary constant.

= Order of this equation is 2.

8 (a)

Here,y = Acoswt + B sinwt ....(1)

On differentiating w.r.t.t, we get

dy .

i = —wA sin wt + wB cos wt

Again, on differentiating w.r.t.t, we get
dZ

—32/ = — w? A cos wt — w? B sin wt

dt
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dzy

:? = — w?(A cos wt — B sin wt)
Yy, = —w?y [fromEq. (1]
9 (a)
. dy . .
Given, —“tany =sin(x+y) + sin(x —y)
dy .
= tany = 2sinxcosy
= tanysecy dy = 2sinx dx
= secy = —2cosx +c [integrating]
= secy +2cosx=c
10 (a)

Putting x = tan 4, and y = tan B in the given relation, we get
cosA + cosB = A(sind — sinB)

A—B 1
= tan( 5 ) = 1
-1 —1 -1 1
=tan” x —tan "y = 2tan (Z)
Differentiating w.r.t. to x, we get
1 1 dy  dy 1+

— — =0 = —

1+x% 1+y%dx dx 1+x°
Clearly, it is a differential equation of degree 1
11 (b)

. dy
Given, -~ —ytanx = e'secx
1

_ ,—Jtanx dx _ ,—logsecx _
I[F=e =e = socx

~ Complete solution is

1 . 1
> Yoo =Jefsecx g dx
Y X

= secx — € *C
= ycosx = e* +c¢
12 (c)

— dy | 1rdy)2 | 1(dy)3
x=1+ dx + 2!(@) + 3!(@) +

dy d
— ptr Y — |
= x=evs =l10g.x

= Degree of differential equation is 1.

13 (a)
. dy —COS X
leen’ y+1 = 2+ sinx dx
dy _ J cosx
= fm — 7 2+ sinx
= log(y + 1) = —log(2 + sinx ) + logc

When x=0,y=1
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4
y +1= 2+ sinx
T 4
At x =73, y+l=57
1
= y =§
14 (c)
d . )
Given, cos yd—y = ¥Tsiny 4 y2gsiny
X
d .
= cosy d—z = S (e* + x%)dx
= J<22 dy = [(e" + xP)dx
e

Put siny =tin LHS=cosy dy =dt
fd—f= [(e* + x¥)dx
e

3
— X
—et=e"+T—c

3
. 3

= e"+esm3’+%=c
15 (a)
The given differential equation can be written as

dx—xd 5% X
y—zy + 3x%e ' dx = O:>d(—) = d(e"3) =0=>-+e"=C

y Y y

16 (a)

. dy 2x—y .
Given that, .= = 2y (i)

dy dv
Lety=vx=_—=v+x-

N dv_ 2—v
VT T 1+ 20
dv 2—v—v(l+2v)
S>x— =
dx 1+ 2v

1+2v 1
= f—dv=f—dx
2(1 —v—1?) x

1
:logk—zlog(l—v—vz) = logx
=2logk — log(1 —v—v?) =2logx
=logc = log[x*(1 — v —v?)]

2
=>c=x2(1—X—L)

X xz
=>x?—xy—y*=c
17 (a)
. 2 _dy _ dy — 2
Giveny +x*=_—"=—"—y=x

This is the linear differential equation of the form
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dy
I Thy=0e

=P =-1,0=x"
o IF:edexzef—ldx=e—x

Hence, required solution is

ye ¥ = f x?e > dx

y-e¥=—x%e ™ —2xe*—2e "+
=y +x% + 2x + 2 = ce*
18 (b)
. xdy —ydx 2y
Given, ——=— (cos —)dx
X x
2(y xdy—ydx) — _E
= sec (x) (—xz -
2(N\(Y) = _ 4
= sec (;)d(;) =—-
= tan% =—logx +c [integrating]
When x =1, yz% =c=1
Y1 _ 1-—tan (9
tan (x) =1—logx =>x=e
19 (d)
. dy
Given, Tty12= (1+x)dx
dy
= J—2 o =[(1+x)dx
0+ + (D)
1 1
—1(Y+3) _ x> <
= V?Etan (le)—x+3+2
2
—1(2y+1\ _ 2
= 4tan (ﬁ)—ﬁ(2x+x)+c
20 (c)
Given equation is
Y gy.ps =27dy = 2 ¥dx
dx
On integrating both sides, we get
27y —x
1og2(_1) B logZ(_l) ta
27 27*

= Tlogz~ logz  “
= —27=—-2"+clog2
1 1

.-.§—§=c110g2=c
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B B A A D C A A A A
Q 11 12 13 14 15 16 17 18 19 20
A B C A C A A A B D C
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