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312301 — Applied Mathematics (Sem II)

As per MSBTE’s K Scheme
CO/CM/IF/AI/AN/DS

Unit III Differential Equation Marks -12

Q.N. Solution

d*y h_ﬂ
ax* dx
dry _F
ax® N ax

!

1 Squaring both sides we get
|r ﬂr::'l-' '.: B l_i
L db af
- Order =2

Degree =2

Orderof DE. =2
Degree of D.E. =2

Order = 2,Degree = 2
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Find order and degree of the differential equation

(LY 4_1+(dy)2
“\dx2z ) dx

Order = 2,Degree = 4

Find the order and degree of D.E.

5.13::- _dy __13;: _
d dx

d’y _dy
PR
d*y _'"afu 2
ax” ='.E_ b
Order =2

Degres =1

Gi dy 3|d?y
e 1ax ~ Jdx?

. (dJ’)3 _(d?y ’
“\dx/  \dx?

Order = 2,Degree = 2

Find the order and degree of the differential equation.

|’ﬁ"”- { @
at ) N

La? ) V&
order =2
(5] 58]
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A1 A

Determine the order and degree of X™——+x=""=my

Order=2

Degree=1

10

. d?y - dy\ 2
Gwen,ﬁ 4 /1 + (E)
d2y \’ dy\?
(a) =16<1+ (@) )

Order = 2,Degree = 2

11

Find the crder and degree of the following equation:
d*y dy

—J,' +,1+—=0

ax” dx

12

Find the order and degree of the differential equation

2y [ &
ac Y
11.

day | dy

a7

S Order=2

Seuaring both sides. we get

|r iy | =v—£

vadxt ] T dx
Degree=2

13

Form the differential equation of y=asinx+5bcosx
y=asinx+hcosxy

- E—n'::n}aSJf—E,1s:C_1:l'Ir

vl 7

_dy s )

S——=—gsinx—bcosx
I:fl._

d_-'}l=—'asinx.—bcesx}
FE

d’y

—=-1

fil"

d-‘zl+}'=ﬂ




Form a differential emation by eliminating arhitrary constant [fv= dsinv+ Beosy

y=dAsinx+Bcosx

e ﬂ =Acosx—Bsinx
e

d\ =4d|-smx)—Bcosx
FE

=—(dsinx+Bcosx)=—y

d*y
S—=+y=0
dax 2

15

From the differential equation by eliminating the arbitray constant if
y=Acosx+Bsinx

y=Acosx+Bsinx.

ﬂ=—A sinxy+Becosx

dr
a % =—Acosx—Bsinx
dx

=—(Acosx+Bsinx)
==Y
dy
=+y=0
ax ’

16

y=dAde +Be&"

- ay =4de" —Be™

\'I X —-X
~—=A4d& +Be

17

Form the D E. by eliminating the arbitrary constants if ¥ = dcos3x+ Bsin3x
¥=Acos3x+Bsin3x

=—34dsin3x+3Bcos3x

5|

Iy
-9V 94c0s3x—9Bsin3x

!

J =—9(4cos3x+ Bsinix)
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A
- B

e _'I_:,'I-_}

4.0

F

=
Rt

L
=7 +9)

18

y = a cos4x + b sindx.

dy .
& — = —4qasindx + 4bcosdx
dx
d?y .
& —— = —16acos4x — 16bsin4dx
dx?
d?y

S —16(acos4x + bsin4x)




d?y
= —-16
dx? Y
19
. . : : . : d*y dy
Wernify that y =log x 15 a solution of differential equation xT‘2+d—"x =0
yv=logx
LAy _1
Tdx x
.'.xﬂ=1
dx
dz:_..' a‘:..'
Xx—5+—=0
ax X
OR
yv=Ilogx
a_1
dx X
Ldy _ 1
"t x
LHS=x9Y +ﬂ=x{'— L J+l
ax.  dx L X x
1 1
=———
X x
=0=RHS
20
Form the diffrential equation by eliminating the arbitrary constants if
¥ = acos(logx)+bsin{logx)
y= acos(logx)+bsin(logx)
3 1 1
— =—gsin{logx)—+bcos(logx)—
v (logx)~ (logx)—
.'.x%=—asﬁ1{tug1‘]+bfos[logx}
d'y dy 1 - 1
SX—+—=—acos(logx)——bsin(logx)—
dv- dv log ]x (o }.1'
LAty dy .
X —5+x—=—|acos{logx)+bsin{logx
= +x—-=—(acos(logx)+bsin(logx))
ydy  dy
X X =—)
i a0
1‘ld—':"+:r£+}'={}
? T dx
21 Form the differential equation by eliminating the arbitrary constants if v* = 4ax
‘_Vl=4rr-r (1)
dy .
2y—=4a 2
¥y (2)
Put (2) i (1)
-d'l-'
3 g AV
¥ _.1{2‘1_1
m.
- .=2-.;
50 1:;"3:
d-l-'
2x3—y=t}




22 Show that y = Asin mx + Bcosmx 15 a solution of differential equation
%{% +miy=0
v =Asinmx+ Bcosmx
j‘ mA cos mx —mB sin mx
X
al'} ! 1 , 2
7 1 =—m" " Asinmx —m B cosmx
%]
d_
d—__— =—m" (Asul mx + B cosmx)
d*y
—=—-my
dx”
d’y 5
23
Solve i= e +xte
ﬂ_g::— g
e
.'.%={€" & T +xe )
.'.%=e (& +x?)
'i—[e +x° |dx
g
- [e dy = _[[e +x )dx
oE" =%—%+r
24

Solve - e dr+ e dy =0
e+ dy =0
ceedi+ e dy =0

& e
e == e v
edx=—e'dy
[edc=—[e’dy

—=—e"+c
2




Solue {1 e ldyxlude=0
(1437 )dy—xyax =0
(1 ) dy = Xy

dy _ dx
oy 1sxX
. Solhution is,

I J-l+x

B JF1+r1
1 . ..
.'.lug.v=ilc-g{1+x’§:|+c

26

Solve {1+x} —x" ydx=0
x*)dy—x* ydx =0

} = x* e

X

(1+
{

=1
logy=x—tan x+c

27

Solve [1‘#1]%—‘1: =& [.\;—1]l

dv 4
] =y =" {x+1
(x+ ':Icf.r ¥ (x+1)
.'.E—L=e’{x+l]
v x+1

Comparing with % +Py=0

s o O=¢"(x+1)
i+l
[

Integrating Factor = eJ s

—log{x+)}

. Solution is,
y-1F.=[Q-1Fdv+c

1 1
y——=|e(x+1)——dx+c
B | J { ]x+1
.'L—|g'¢r+r

x+1 -

T S

x+1




Q%'TI1J_1‘:\|.H‘?_L1JI1J.?:1:'}U—
AT TS T L) J=
x(1+)% Jdx+y(1+27 )dy =0
X ¥y

—dx=— —dy
1+x 1+}"d}

X ¥
"Il+fdr_ -'-1+.1wzdJr

%]ug{l+x3}=—%lag[1+ I1J!j|+c

~log(1+ x!]l=—10g{1+}'3}+c

29

Solve the D.E. x.\fl — i dx+ yfl-xtdy =0
Xafl—y de+yfl-x'dv=0
oY) £ ':ﬂ’x=—v-,||'l—x3af}'

—'L-.‘fl

"--Jrl © _}—a:'

—2xdx —21aj

.-. _2 1 k =
.'._—2241—1'3 =§3.,I|'i—j': +c
==X —ﬂ'i—j"‘ =c or yl-x .—ﬁ:

30

Solve the differential equation: ;ﬂ +ytanx=cos X
™

£+ ytanx =cos’ x Comparing with @ Py=0
dx dx
~P=tanx and Q=cos’x

ok
IF= [ lQ]nmw::. —secy

sy dF = IQ-Ecz‘r+f
y-secx= |-s:(:s,J rsecxd+c
J'-secx=jmsmfx+c

V-secx=sinx+c

31

Solve

il root X = cos ecy
i Feot )

ﬂ'_}'
—+F cot X = cos écx

dx
dJ:

Comparing with =+ Py=0
P=cotx . Q=cosecx

Infegrating factor JF =& = = ™% _gin x
yIF = [ QIFdv+c

Sysinx= [ cos ecx.sin x dx

~ysinx=[1ax

SysInY=x+¢




22

e

g

—+ycotx=cosx

ax

. Comparnng with %-—jﬁ- =0
it

P=cotx , O=cosx

Integrating factor IF = gl _ ghstiins)

yIF = _{ OIFdx+c

=s5nx

Sysiny= J-cos rsinx dy
Put sinx=¢
Soosxdr=dt
=[tdt

rE
=—+cC

2
(sinx)’

g

Sysinx=

+€

33

ay 5
Solve: 71— —yv=1x"
o Xx——y=2X

- J__l p— Jl'l
e

Divide by x
av_¥_.
dr X
_ S
. Companng with o +Py=0
.P = _1 - Q =X
X

3 [j ~kegx 1
Integrating factor [IF =& ¥ =¢""" =2
yIF = [QIFdx+c

y1=[xds
7 ox

34




- Integrating Factor = P
[Sar
=g*
_ o
- Solution 15,
y-IF.=[Q-1Fdu+c

_-__1-._:(=J':r'-xa’x+c

ay= j‘ Ydv+e




JijT-||
solve xlog 1‘3—} =Ztlogx

l:‘ltl-_l
xlogx—+y=2logx
E i J g
dy ¥ 2logx

@ xlogx B xlogx
dy v 2

dr xlogx X

oo
IF=¢g ™"
o]
=g % =logx

Solution is.

2
J=.logx=IE.lﬂgxah'

Let], = E_lc.g xdx

Put logx=t1
lm=m
x
-1 =2 tat
=2F—_+.:?

g

=[lﬂgx]i+c

y.logx=(log _1']: +C

36

ay Vo -.a
Sohe: —4=— —x°
Qlwve {fl'+:l.' X
dy ¥ 2
@ox
1

Companng with %+ By=0

o d 0=x

B

-
IF=€I?E =g =3
" Solutionis  y-IF = [ Q- [Fdx+c

}'-I=J-I-1I-Ei2':+f'

= I-J.'!ﬂ'l'+f‘

4

37

Solve |x" +y | =—=xy
"

dy_ Xy

Cdx X +y




L Y S
v x
A1 1) .1

== |dv=—|—dx
P v "X

.
+logv=—logx+rc

1

. r+logv=—logx+c
=3

’ —lnl?.lr 'L:.

TR Y

.

"

|= —logx+c

A

L Sy

38

Solve sec” xtan ydx +sec” ytan xdy =0
sec’ xtan yax +sec” ytanxdy =0
sec” xtan ydx = —sec” ytan xdy

2 1.,
sec’x , __sec 'pfi‘f'-’
tanx tan y
- Solution 15,

1 2

sec” X sec”
P =y ®
tan x tan ¥
log(tan x) = —log(tan y ) +c

39

Solve (1+x7 Jdv—(1+3" )ax =0
(1+x7 )dy—(1+)" Jax =0

- x 'ﬂ.r-l-'I
S+ x jav=1+y |dx e
{ +X } . { +-} ll 1+.1I:
j‘ ay =J‘ dx
BE RS e

Stan? y=tan~ x+¢

&

1+x*




40 ELE :
r——y=x
dx
dy 1
L —y=x
dx X
1
P=-—and O = x
X
L
- —loR X ]'
fFoe i e L
X
41
d} - g
Solvethe DE. x—— y=1x"cos’
dx
dy ¥ i
———=1xc05 X
dx x
_'.P=——aﬂ.d@=xc05:x
x
_.l-lﬂh ~logx 1
IR =g * =g ~ ==
x
o yIF = j QIFdx + ¢
. I
y—= |.1'1:ns'x—ax+f
r - x
..!I 2
—=_{cos'xn’r—f
X
y 1
—=—J'[1—c032x]a’x+c‘
e
y 1 sin 2x
= |—t
xr 2 2 /
42

X(X+y)dy—y?dx=0
(x2 + xy)dy — y?dx =0
dy  y?

dx  (x2 + xy)

—v

L haw=14
(v )v—xx




—Jrldv—fldvzfldx
—logvv —v = logx i

—log (%) — % = logx

43

E 3 -2y

= x=2¥ —I:E' -2
ax

Solve :

e LA .;:!3"'..;:!_:-.' + Jl..‘g—l_l.
e

= (e +x7)

44

Solve the differential equation

I:ﬁl x =¥
= =g'g ' +xe”
dr

45

{1+J;"';|$+.‘|'=Em *

=

) m. ._1. gm': X

Cd 1Ext 147
: e DY
Comparing with Eﬂ"l =0
5 P= ! -
l+x°

5 I-J-'.il.
~. Integrating factor = &
=1 El H+x”

=g




Solve 37 sec” xav+( 37" tan x—sec” ¥ Jdv=0
3 .sec” xdx+(3y" tanx—sec’ y)dy =0
Comparing with [ Mdx+ [ Ndy=c

M=y sec’x N=3y" tan x —sec’ y

A 2inig ' e
EM=3}" sec” x = =3y'sec’ x
&

8 _av
2

DE. is exact
. Solution is
J'y'.sec: xifx + | —sec® ydy =c

¥y tanx—tany=c

Solve DE. (2xy+3* Jax+(x" +2xy +siny |dy =0

Let M = 2xy+y° N=x"+2xy+siny

F ol . 2x+2y C:H =2x+23

Rgg ST &x

- D.E. exact
Solution 1s

| M ax+ Nay=e¢
Foivaetamy TEFRSE W COPALNIRG ' X

(2xp+)7) dx+ !'sin ydv=c

»FI'-CM' mar

S Xy+x —cosy=c

Salve: [_}r | 141 1+ca5u}=}a&+[x+lng x—xsiny]dy=10
X x

LetM=_}:+%+cu5}' . N=x+logx—xsmy
oM 1 cN |
so—=l+——smy |, —=l+—-smy
oy x ox X
I a
- DE. is exact
Solutionis. | M+ Ndy=c
g i 1 PR o COVELTIMIFT ¥

J'me'[ }'+i—;+tﬂs y ] .:fx+j.ﬂ dy=c

L+ ylogx+xcosy=c




Satue {3 B v e (vt A e —
| - F L Cd T Jw

(32" + 627 b+ 67y + 4y )dy =0
Comparing with Mdx+ Ndy =0
SM=3x +60" N=6x"y+4y
il N
Eﬂh} "E:lh}
L 2M_eN
gy &x
. Solution 1s,

[ Max+ [ Nay=c

F-vons g terms free from’ s

= DE. isanexact

_F (3x* + ﬁr_yz}d.r+_[4y3afu =c

F—CaHs fng

X +3x0y +;}" =

50

Solve (227 +6xy— ¥ Jdv+ (32" — 2y + 37 Jay =0

M=2¢+6xy-)

A
ﬂ =6x—2y
oy
N=3x"-2xg+)
dN
=0x—2y
dx :

..the equation Is exact.

[ Max+ [ Ndv=c
¥ .'ﬂ;.'n.u.a mmr_ﬁ:c:_Jhlmx
|(2x° + 60— v+ | yidv =c
-3 5 | 3
X x . '
256y —.1"x+}—=|:‘
3 2 3
3 Fi-
G | =F =y W
Or =X +3IX V-V Ii+—-=r
3 3
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