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10.

Use the method of separation of variables to solve the equatlon -

ou , ou _
F- 2+ =l

2
Use the method of separation of variables to solve the equation ZTZ = % + 2u.

Solve the following equation by the method of separation of variables ﬁ =e tcos x

given that u = 0 whent =0 and% = 0 when x = 0.

A string is stretched and fastened to two points 1 apart. Motion is started by displacing the string in the

form y = Asin % from which it is released at time t = 0. Show that the displacement of any point at a

distance x from one end at time ¢t is given by

X et
y(x,t) = Asin Tcos T

ay 6y

Show how the wave equation c? = o

can be solved by the method of separation of variables. If the

initial displacement and velocity of a string stretched between x = 0 and x = [ are given by y = f(x) and

a_y = g(x), determine the constants in the series solution.

A string is stretched between two fixed points (0,0) and ([, 0) and released at rest from the initial

deflection given by

Find the deflection of the string at any time.
A tightly stretched violin string of length 1 and fixed at both ends is plucked atx = é and assumes

initially the shape of a triangle of height a. Find the displacement y at iny distance x and any time t after
the string is released from rest.

The points of trisection of a string are pulled aside through the same distance on opposite sides of the
position of equilibrium and the string is released from rest. Derive an expression for the displacement
of the string at subsequent time and show that the mid-point of the string always remains at rest.

Find the deflection of the vibrating string which is fixed at the ends x = 0 and x = 2 and the motion is

started by displacing the string into the form sin® (%) and releasing it with zero initial velocity at t = 0.
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1. Arod of length [ with insulated sides is initially at a uniform temperature u,. Its ends are suddenly cooled to 0°C and are kept at that temperature. Find the temperature function
u(x, t).



2. Find the temperature in a bar of length 2 whose ends are kept at zero and lateral surface insulated if the initial temperature is sin ? + 3sin STM.

3. Aninsulated rod of the length [ has its ends A and B maintained at 0°C and 100°C respectively until steady state conditions prevail. If B is suddenly reduced to 0°C and
maintained at 0°C, find the temperature at a distance x from A at time ¢.

Find also the temperature if the change consists of raising the temperature of A to 20°C and reducing that of B to 80°C.
4. The ends A and B of a rod of length 20cm are at temperatures 30°C and 80°C until steady state prevails. Then the temperature of the rod ends are changed to 40°Cand 60°C
respectively. Find the temperature distribution funetion u(x, t).
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The ends 4 and B of a rod of length 20cm are at temperatures 30°C and 80°C until steady state prevails. Then the temperature of the rod ends are changed to 40°Cand
60°C respectively. Find the temperature distribution funetion u(x, t).
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i) u = Ix = x? for t = 0 between x = 0 and x = 1.

(U.P.T.U. 2015)




Juo_dinensisnak Case -
Tawo dimangional e e%ualﬁm

2
dd _ U A
e ()

5
MWCa:,Ln

Tup  dimowiondh deil {lo0 €7wﬁm
?i:&(WJVE%L whoy e

ot P Rt Sp
i wdled ahtbumu&a»
Dtﬂlb wabinial,
T Gie of ,s+wba ( %:c)
Iy

g"h‘m’““% WW C‘{uahm a:

on oY
ia’(a—‘“s&‘xw D)

Lk UL Y= XN Iy

U @) |



=& 3y  Kpl =0

AE. M-prZ0 =9 m=tp

C'l’=(¢,€bk—rc,_e‘PL) . pr=0°

X= geft +g e

%‘l»u(lmd,-(

Thiy, U y)= Gem'{.@e’“)Qngyat.H_qé’snm) —R

Y = Glapy+ CRnpy

Cple I  K=—pZ
. Pt i
W) =(Co Gapt + CeBnpt) (G + g ) ©

e k0
U L Y J= @ Lt C1©>C G+ Cll) ’_____@

t, ® OO o fhee gmplﬁ@.

Bt we e A chose Mol golatiow  whide A comatemt
it m\%ulvxdxm MV e WM-M Mng CovdilToon
. & royuird solidin



d
W Y) = (Cs apr+ cég\npk) (Ge(o +L8€’b8) ’

Qi Ut .seioenaﬁm “% vk bly mithod K sobut
Yo uation

W M
aLL+ ?al 0

UCoy) = w4 9)= Wing= 0
’ Uk = Rin (202

e

Soll)  1he Gt un &fuaﬁ«m L Mo M5 D)
o> o

ff” k= P Abg) = (qe™+ e ") (Cgbopp+ Rinky) —@)

“BO" [Q:O (L(M) = qu:‘ Q*o) L (ﬂ ‘34-(42,) - @

fw k=pL WyY) = @5(&3“4. (tg‘,np,t) gL G_M'*(- C&e—P,}) h@

I pging EM% i n (B
WX,0)=0
q(xjoFQz'l *‘*LC-M)% =
3 (=0
fm@® L0 = (4™ €"™) ¢ 4 g —
W)= ¢, +¢ ) G B



(o, y)= G ’('CL>(4( Siupt

% (1‘('(-7,':0 3 (1:°CL

:ﬁm@ Uag)= QLGM--e‘”) G Binpiy
wig)=0,
Wi = ¢ (M- ey o By <
3 4= o (=0

Thawy, Wity =0 Shih A Tnpestibe
gy Bomdins Condtins i ®
Wry)= @i+ G) (G+G) — @
W(o.d) <o

U1Y) <(Lgxot () (G4 =0
% =0

©
Ab“m Unyl= G Cay+ ) @
U(xi0) =0,
U.0) = G Ceuxo *Gy) =0

- Cp=0



fron®

Qo) - Gl vy
W) = Cqaqy /(aL = 0
L= ® O =0
gy wng)=0  whefy, mpossibl
Abblging  Bondoss odifton 4n ©
W = (G b B ) (G e’ c,&e'”) %)

W(o,y) = 0,

@

‘ -y
Qg = G Fapr (G el + (g€ ) _,@
L{Q(('D) = OJ

Wed) = Cg ~Sapi ((,:,—-F (g)=0 (3 +g =D

C"\. = "Cg

%W@ woy)= C G Binpr L{” ~ e"w) —®



\1(11%)70

W ¥
('L(_'{)B)-: LéCT_/g’iVlPL Le’ —% ¥ )_:D
/}mla‘( =0
- ¥ el

K3

o © Lty)=2¢ 4 &‘nQ’f‘> Q@ﬂ%&— e:T)
Uny) = J\cg(q —3in G"T")snw M}) —®

aind & Ml
u(na) = %mr

UGna)= Grdid _ QGG ML . Bk &y

2G> —— )

%k nra

\ Ny
s W)= 26 B T Al
/%m\(\(VU\QB

AL

2. An infinitely long plane uniform plate is bounded by two parallel edges and an end at right angles to
them. The breadth is 7. This end is maintained at temperature u, at all points and the other edges are
at zero temperature. Determine the temperature at any point of the plate in the steady state.



