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Long Answer (L. A.)
Question 25:

Solve: y + di(xy) = x (sinx + log x)
X
Answer:

Given differential equation is

d
¥+ —(xy) = x(sin x + log x)
dx

d d
:>y+xd—+y=x(sinx+10gx)y+xd—y + y = x(sinx + log x)
x x

d
=> x—y + 2y = x(sinx + log x)
dx
Dividing both sides by we get
dy 2 )
=> — + —y=sinx+logx
dx x

Which is a linear differential equation.

On comparing it with g_y + Py =Q, we get
X

2
P =

= —,0 =sinx + logx
X

IF = of 34 — Rlogx _ 2
The complete solution is

yXIF = /(sinx +10gx)x2dx +C
The general solution is

y.x2 = /(Sinx + log x) x?dx +C
2 _ 2 2
> y.X —/(x sinx + x 10gx)dx+C

= yx? = /x2 sinxdx+'/x2 logxdx + C
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>yl =L+L+C..>0)
Now, I| = /x2 sin xdx
=x> (= cosx)+/2xcosxdx

= —x2 COos x +

2x (sin x) — /2 sin xdx]

I, = —x% cos x + 2xsinx + 2 cos x ... (ii)

— = . (iiD)

On substituting of value of I,andl,in Eq. (i), we get

3
. X’ 1
y.x? = —x? cos x + 2xsinx + 2 cos x + ?logx— §x3 +C
2sinx  2cosx X X -
Sy =-—cCosx+ + + —logx— —+Cx
X x2 3 9

Question 26:

Find the general solution of (1 + tan y) (dx—dy) +2xdy =0 .
Answer:

Given differential equation is (1 + tan y) (dx—dy) + 2xdy =0

On dividing throughout by dy, we get
(I +tany) <d_x - 1> +2x=0
dy
dx
= (1 +tany)d— —(I+tany)+2x =0
y

d
:>(1+tany)d—x+2x=(1+tany)
y

Dividing both sides by (1 + tan y)

dx 2x
—t — =1
dy 1l+tany

Which is a linear differential equation
o dx
On comparing it with - + Px = Qwe get
y

 l+tany’ -

2 2cosy
IF = e/ dy I+tan y ef cos y—sin y
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/ cos y+sin y+cos y—sin y

- dy
e cos y—sin y

cos y—sin y

cos y—sin y
_ €/<l+ )dy — oV+log(cos y+sin y)

=e”.(cosy+siny) [ elogx = x]

The general solution is

x.e” (cosy +siny) = / 1.e” (cosy +siny)dy + C

= x.e’(cosy+siny) =e’siny+ C

/ex {fO+ [ (0}dx=e"f(x)

= x(siny+cosy) =siny+ Ce™”

Question 27:
dy . . .
Solve: ™ =cos(x+ y)+sin(x + y).[Hitn : Substitudex + y = z]
x

Answer:

x+y

I+t
an >

log

‘=x+C
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