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e Mobiles and calculators are not allowed in this exam.

e Write all steps clear to get full credit.
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MATH 301 FINAL EXAM (Term 161)

Q:1(18+6 points) Consider the Sturm-Liouville problem
2%y" + 3zy’ + A y = 0 with y(1) = 0, y(e) = 0.

(2) Find eigenvalues and eigenfunctions of the problem.
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(b) Put the differential equation in self-adjoint form and write its weight function.
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Q:2 (22 points) Find temperature u(z,t) in a rod of length 7 by solving:
d*u _ Ou
dz2 at’

u(0,t) =0, wu(mt)=0 t>0

g<z<mt>0,

T
0 0<zz< =

u(z,0) = f(2)'= { - 2

T —=<T<T.
2

Lihgme = CaSian="

Lez’ i, )= X i) ct)
el 2 feb ke LSkl =R

[lieg . 8 e gt _ X x =k
T Lo s P
E e > NET

) Ry O B0, S @
/ s
S B
edtyie C e
et o ) ':Z;;Aﬂ Linnn € @

Sue e piee T e L) e
= v
><(w<>:,CJ+(,_7L LG D) ,75(7():?': 4
Mo Sl St e f}r% gl e @
7{(77)';0 —7 CL;(J @} 'ﬂ.’:/}‘: 5 e »\
| 2 A
‘ ¥
Cre ZeoX LB | e @5”}(/*[@%%4
! A o J
ol = & . | iy n_ r_/;_ 2
Foln o e, Cos ol +£z§fr>%0<?ﬁ’\ i 'Z}_ﬂ*(@‘) Ao O e T )
A
e R e Lopiere 1 i ’2—-2- %,‘ﬂﬂmzﬁ
“{(W):‘-O e SRR g)‘ﬂ%(xﬁ’:—‘—o Yl . /2
/ 2 ES %
e o f2l) o S NBT
= JRl GO D(;F@O) & T Ay "
S e W
e + X2 0 ! = o)
e ittt = 260) | GRS ataph
A = G GsAn "'(2 Sink % : =) g 2 A o
i e TR e
ke ) ; n
X (0 > C B i e




MAT
H 301 FINAL EXAM (Term 161) Page 4 of 10

Q:3 (22 points) Use Laplace transform to solve the problem

% %
32 - o 0<z<1,t>0,

subject to the boundary and initial conditions

u(0,t) = 0, u(l,t)=0, t>0,
u(z,0) = 0, w(z,0)=3cos2mz, 0<z<L
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Q:4 (25 points) Use separation of variables method to find steady state heat u(z, 2) is a right
circular cylinder by solving the problem
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subject to the boundary conditions
u(l,z) = 0,0<2z<4

u(r,0) 0 0<wrgl
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Q:5 (25 points) Find the steady-state temperature u(r,8) in a sphere of radius 1 by solving

the problem 5 2
0w 20u 10% cotfi‘au_o 0<r<l,0<f<m,

o rer TRt T o
subject to the boundary condition

u(1,6) = 3sin(d), 0<f<m.

To
Find first thef nonzero terms in the final solution.
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Q:6 (22 points) Use appropriate Fourier transform to solve

0 O*u
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subject to the conditions
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