
K€\Math 2415, Exam #3,

Instructions: Show all
something, mere com

. Justify answers as completely as possiblq. lf you are asked to prove
on is not enough. You must explain your reasoning. Be sure to state your

conclusion clearly. Inco plete work or justi f ication wil l  not receive ful l  credit.  Use exact answers unless
specifically asked to

L Find the eige and eigenfunctions for the differential equation y" + ly = 0,y'(0) = 0,
y'(x) = o. ae to check al l  three cases (2 < 0, tr = 0,7 ) 0). Determine if  the solution in
each case ex

Y = t s
Y ' = o  4

Ua- ht

1"r

i l  X-r" :
t 1 . r

b

is tr ivial,  and/or is unique. (20 points)
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2. Give examples
functions that

two functions with a fixed period (and state the period for each), and two
fundamental ly non-periodic. (8 points)
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3. Find the Fourie

simplify the
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series for the function f (x) = t-d,-;5J a* l,rr* * 2n) - f (x).Be sure to
as much as possible. (25 points) l
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unctions below, rewrite the function so that f he resulting function is a) even, b)graph in each case. state the rength of the ppriod. (10 piints each)) . - x 2 , 0 < x < - 2
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5.  Under  what ions does the Fourier series contain onry si ire functions? Under whatcondit ions it contain only cosine function? when must it contain u"il.' ivp., of functions?Explain your (9 points)
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c. tztt** * x

7 . The solution to heat equatiori is given by u(x,f) = Xff=r ,nr-tTTr," (T) where c,, =
ili rr,>sin (T
are maintained a

dx' Find the golution for the case when thp rod is 50 cm rong and both ends
'9"c f"-r:jl t > 0' suppose the initiar tempergture distribution is given by< x < 1 0

.0 f , (_4^0. Aspume that q.2 = L. (20 pointb)

^ tf /toiaL h uaJ-

sJ s'* (g)

< r < 5 0

[r(n+) '

J,,*C9H) l" ="ft# ulrq)[
l o

-b
fT



9.

N = 8

Mef

Consider a bar
insulated.
where the ini t i
problem with

l h q = llt

tr-(X, O) = o
7t

@ * x  g 5
S a x  4 l b
l o s ) [ * 3 D

trxCort) =

(3o,+) = fv-+.-!-^&t $ ro

Suppose that the
the graph of the
you may use you

:T,1"."q 
that ib made of a material for whiqh q,2 = 1.6and whose ends are

:J:::inl:ili::'ff::l1l' ': '3'o. .*..n, ror the '',.'.i s . , . ,0,
::T^:1lyie 

is.-25'ct write the set or eluatfons and initiar conditl,rl il'.n"rper notation. fou do not need to solve. (6 points)

I
;olution to a Fogrier series is given by/(r) = X#=r _i{J{'sil(nnx). Sketchrnct ion usingN F t , ru = 

.2,N = 3,N = g, f f r= B (you #i i tneeo s graphs, andcalculator to obtain them). (20 polnts) \
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