Engineering Mathematics

UNIT : Partial Differential Equation

Today’s Target

» Homogeneous Linear Partial Differential Equation with constant coefficient
(Complementary function-CF)

» PYQs
» DPP
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A
l Course Details(Paid) : All Subjects | _@:',_

Recorded Video Lectures (100 % Syllabus Coverage)
"2 | Pdf Notes

-3 | Lecture wise DPP with Answers
"4 | DPP Solutions

-5 | Unit wise Live Doubt Classes

-6 | Unit wise Test

—7 | Unit wise set of PYQs with Answers

-~ 8 | Course will be completed by ‘Last week of Nov 2023’
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Paid Courses are available in Gateway Classes Application
Link in Description
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Unit-1
: 1. PDE
\ 7 2. Order and degree of PDE
3. Types of PDE L &
4. Formationof PDE ~ L 5

Solution of PDE

1. Lagrange Method L Y L °
\Z/Some standard form of non linear PDE
___3< Charpit Method

4. Linear PDE with constant coefficient

(a) Homogeneous Linear PDE with constant coefficient

(b) Non-Homogeneous Linear PDE with constant coefficient

8. Equation reducible to Linear PDE with constant coefficient

D



@ Linear Partial Differential Equation with constant coefficient @

SATYWAY CLARMY SATYWAY CLARENY

Linear PDE with constant coefficient

N

Homogeneous Un r PDE with constant coefficient Non-Homogeneous Lin r PDE with constant coefficient

(All partial derivatives are of same order) (All partial derivatives are not of same order)

Complete solution = CF + Pl Complete solution = CF + Pl




@ Homogeneous Linear Partial Differential Equation with constant coefficient @j}

General equation
0"z 0"z 0"z
Qoo+ gy o + an? =F(x,y)

a _ 9 _
Put;-D and ay-D

f(D,D")z=F(x,Yy)

~l Py

CF Pl
Complementary Function Particular integral

Number of arbitrary function = order of PDF Does not contain any arbitrary function or constant




Steps to find CF
ow

\/8fEP-1:

STEP-3:

STEP-4:

Convert the given PDE in the form

d a2

— —_— = D? Y 4
D' ax? b7, dy b,

f(D, D")z=F(x, y)

cPutD=mandD’' =1in ()

fom Vz=Fx y) — ()

Form Aux. Equation
fm, 1)=0

Solve to find roots of Aux. Equation



@ CASE-1: When roots are different

S. No. Roots of AE C.FE

—

. 2 my,m; iy +myx) + fo,(y + myx)
) my, my,my fi(y + myx) + fo(y + myx) + f5(y + m3x)
3. my, My, M3 My L +mux) + Ly + max) + 50 + max) + f, (v + myx)

Note: Where [,, [, [; ... are arbitrary function



m:'ll_l

(F = { (ytmn) 4 { (4+mn)

e = g+ +4 (3

T ekl
Qom\alﬁk S ol W o
o = i +tL

Z = 4y




@ .2 -
Q Solve the following partial differential equation :

Y2 Ludz _5)e
on” " >_"}7 3_?2 -

(5 +udd-507 )z =0

tht D =m D=
(T +Um=—5)z =
Aux E@

9%z 9%z a?
e R T i
ax2 dxdy . ay? .

M:|
m = —5

CF = 4yt +4 (y+mn)
CF={(4y+n 4—{)>_(?‘S")

T =0

C Om\ﬂ{_\( St}\\/\)rl on

= (F‘\"PE

7 - {\(\'fm} +{2L\}'%V\>




@ Q.3 :- Solve the following partial differential equation (D3 — 6D*D’' + 11DD'* — 6D"3)z = 0

(DS—GD&D'MDD'L—GD'B)Z:O
Puk D=Mm and D =|
(m—6m +1im =€)z = O
Aux E¢

o (m Film-§ = O

Y\’\:’Sl\)1

CF=4(ytmm) t{ (grman) + ] (g+mn)
(F zg’(w—sn) +{z(7+n) 4—{3(?—}—2%)

PL ol &

(OMF\C"C suluh on

Z:CP"'PI

ow

z =4 (o) +H{ L)+ (gr )




G oo F-fine
)blz BL'Z O
Y )79
'—1')z =0
Pu{' 1S = I | D‘:
(rvy‘\wz = O
Aux. E¢

Qw—l)(mw):O
m:___,\
el= T ¢

ow

= £(7+MV\)+—£ Y +m Y\)+/“\j+-m7m) ﬁ l3+mlﬂ»~>
= |

Y +R) + {849 W+ Y+ ) 4

e =8
Combleke Selwnen

hyg-in)



@ Q.5 :- Solve the linear partial differential equation

.m_d%1+y%
)N %

<Dbl+ D"?)Z = &)

==,

'z
dox*t

rﬂ+|:C>

p
yﬁ+2$+l=2m
2

() 2m 41 = 2
i

(W\L—H>L_— T m
QV\L‘\' \>L_2W\L 2

l
GORS

) =0

—

04
b D
ay*

v + Jam+] =0

M:—J_LiJZ*Lj
b
- il
m—-l-\- I_\_
B [ Tica i, -

ow

sz—}—ﬁw\ +l>(MZ—Jlm+Q = O

o Ty ] = B

Z
m= g LIS
% x
= X T 3
- 3 ¥
WA — 21




CF = flytmn)+ {{1tmn) A () H, (91 un)

CF={(g 2+ L= H(yran+ 4, (y+3n)

| V'L = 6
COYV))Dlt’rc S oludh on

Z:_(l_— =+ [l




é}) CASE-2: When roots are repeated

S. No. Roots of AE GCR
h_h—L—
1. m,m fily + mx) + xfo(y + mx)
2 o fi(y + mx) + xf,,(y + mx) + x2f5(y + mx)

Note: Where f,, [,,[; ... are arbitrary function

@



eﬁ Q.6 :- Solve 25r —40s + 16t =0

153 -Yop+ =0

9502 _Yod=z Ll163= —
)V\L 5\4)7 )jL

(15 Y_ YoDD +1¢ Dlz)z -
PM{- D:ml \3\ —
Qg ml—\ﬂbm—\r\gll O

Ay £

CD'm-—UI) -
(5m-u)(5m-4) = ©
N
5 €5
CE o= Lyt ) +wf (4

EE = %l(\/}-\-%\'\\ *_Y\kv,m—\-
COmMpICk Salwne)
B = (\_— ‘\‘PX_

v

—

")



@Q Q.7 :- Solve: (D* —6D*D’' + 12DD'* —8D"7)z =0 Qﬁ

(- (DD + 12 DID'z—fSD'S)Z’—‘ O

Put D=m D,:/

(y\/)}— (M +1zm—9)z = O
Auv Eq

e (M F1am—b = O

Mm=2,2,¢

CF = {(yrmn)+ Ml(‘ﬁm")ﬂlfs(gfw)
(F = £|(‘37'2V\) +M{L(j+—2w) + \11{3(\34-2}4)

Pl = 13
(omplete S oluwh o

Z:(F-FPI_




@ Q.8 - Solve: (D +2D')(D—3D")*z=0

Aux EQH
2.
(m%i)(m-%) -
M = —2

r 2= él (y+ MU ) +{L(L9+w\vx) +n{3(;+mw

ks

ow

J

CF=4,(9-20) H (375040 (343

b, = O

(Omplete Solwhon

y :_CF‘\’PT—




é}} CASE-3: When D, D', both D and D' are common factor

(i) CF corresponding toD’ z = f(x)

(ii) CF correspondingto D'z = f1(x) + yf2(x)

(iii) CF correspondingto D'* z = f1(x) + yf,(x) + ¥ f+(x)
(ii) CF corresponding to Dz = f ()

(iii) CF corresponding z=f1(y)+xf2(y)

(iv) CF corresponding to D3 z = f,(y) + xf,(¥) + X*f5(y)

@



3z 3z
.@. wer af"azTay'
% 3
1z 49Z — 0O
> N')‘)
<‘DB_ DZD,>C = G
§ (b-B)z = ©
Aux EY
D (%) = O

CE = lomIH] ()
Finat
CF =g e+ lyr) H

PL =D
(bmplete Solwf1oh)

ZLCP‘*‘PE

2 = o+ )+ ()
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@ Q.10 :- Solve: (DD + D*D")z=0 p+D = © @ﬁ

(0°p"+D" '3>7':o Vuﬁg::—:m (F=4,9) 74 (9)+ { ()
D (D+d)z =0 M| = O Fal,00t 45 ()
Aux Eq” Mgz — | Comblete Solwhioh
b= ¢ RN A |
(F = A, (F =4 (37)
o= 0

(F= M*\Hw ")




{*\ Engineering Mathematics by Guishan Sir g-\
ew PDE : DPP-8 Sw

e Topic : Homogeneous Linear Partial Differential Equation with constant coefficient T—
(Complementary function)

%z 9%z %z _ Ans 2 = £ (4+3n)+{,(Y-1In)

3z 93z 3z

i = — + N
Q.2 Solve 5 —355-+2-25 =0 Ans 2 = (9) + |, (30 {L(4+2)

0.3 Solve:4r —125s+9t =0 Ans —z = glt\g*%\'\\*w&z@gAﬁiLw)

0 .4Solve (D®D' —4D?*D'? + 4DD"*)z =0 Rn
2 = L) HL s P L)



B AKTU Full Courses (Paid)
Download Gateway Classes Application

From Google Play store
All Subjects

Link in Description




