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Application of partial differential equations

Today’s Target

» One Dimensional Heat Equation (Part — 2)
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/Q Application of partial differential equations
S,

\/ Solution of one Dimensional Wave Equation

2

\/2./ Solution of one Dimensional Heat Equation

3. Solution of two Dimensional heat Equation
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One Dimensional Heat Equation : U = C U
oL on=

On the Basis of Boundary conditions, there are three types of question

\/fﬁ -1: When both ends of rod are at 0°C

\/Yy/pe -2: When both ends of rod are perfectly insulated

Type -3: When both ends of rod are kept at different temperature.
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= Type -2 : When both ends of rod are perfectly insulated o

Since ends of rod are insulated, no heat can transfer from either sides.
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) Q. 1:- Find the temperature distribution in a rod of lengthTTwhich is totally insulated including the ends and

g/w the initial temperature distribution is 100 cos x.

one-dimensionad Heak equation

2

< U __w@

t ) N>
JUM?% 4 vodUU) = &
Bomoqma Condihions

oy —

————

— MIZO\S(-\
At O' AN

Mw=R, =0 B2
ON

7
(U.PT.U. 2015) Sw
¢

Tnihal condifon

At t =0 |, U = (oorosn. TC

Complete Solwthon { (D

2, 2

s
Un t) = a{»(cl(og}mﬂrclsm)m}(gc i

| -
v — - e
= 0 +( G SPGB (ospr) (¢

ADbly Bt
NSt

= (pXGE



7))

g}] = (5( = O

Udetd Soluhon
uln,t) = a 4—@) ((JSF)’(>(3 C
— @
M — o L (_<|}> gm})@ g é}#t

_CZ;S-t

APbly B2

A

Ft
H — —(\\>5\(\7K\>7ﬁ(3<

=) SnpR = O

SINpr = sannn @
pf =0l o
p=n

deouﬁ’o{ Solubion

-Cz_f)zt
U= at ((osm)KE i @
Mosk< (henevak Solukon

2 2

> -Cn'E
U= a+ > \Dmtﬁ%ﬂwxﬁ )

0=
a0



“gfé": AFP’E}IC From (1) @

> @) 2 D sammmaveisssn
o) R ‘C/’)(i*
= = 5
00 (0sn = a4+ & by, Losny Uin,t) = g +n2_:} A (0Sny % €
N —|

/\ ) E S ‘_(’Zt—
= AT BLOSHXE b, (08X

IDOLOSN = A + bl(om + Lj(os;yl L

AR E
Ey (Om\w\\(\som ¢
A0 M(\A\%B:oJr\oowsm\{(t
b\‘:\C>O
_(t
Dy =0 Unt) =100 (oS

l

|




@Q Engineering Mathematics by Gulishan Sir g/waﬁ
= DPP- 7 um

Topic : One Dimensional Heat Equation

(). 1. The temperature distribution in a bar of length 7 which is perfectly insulated at ends x = 0 and x = m is governed by
partial differential equation

ou _ o
at = ax2 ’
Assuming the initial temperature distribution as u(x,0) = f(x) = cos 2x, find the temperature distribution at any instant

of time. (M.T.U. 2011)
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