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Q1 (25 p.) Find the inverse Laplace transform f (#) of the function F'(s) = - 1+e”153

(Do not use the convolution operation).
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Q2 (10 p.) Let f(z},9{z) € C[0,00), c > 0, and let u. (z) g (z — ¢) be the shifted func-
tion. Based on the definition of the convolution, and an elementary (Mat119) substitution,
prove that {f (z} * (u. (:c) glz—c))]@t) =[f{z)*g(x)]{t—c) forall t>c.
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Q3 (20 p.) Using the convolution theorem find the solution to IVP:
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0 if O0<z<a/2
Tz if w2<z<m
Fourier series S (z), and compute the values S (57/2) and §(10) based on Fourier Con-
vergence Theorem. I =1
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Q4 (20 p.) Consider the function™f (z) = . Find its sine
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Q5 (25 p.) Consider two interconnected tanks 'l and 72 of salty water. 71 contains 10
gal of water and 1 oz of salt dissolved in it, whereas 72 contains 5 gal of water and 2 oz
of salt in. The mixture is pumped from 71 into 72 at a rate of 2 gal/min by means of the
first pipe connection and the mixture flows from 72 into 71 back at a rate of 2gal/min
by means of the second pipe connection. Find the amounts of salt in both tanks at any
time. What says your physical intuition on the amounts for a longer period time? Does
the solution obtained confirm your intuition? (Bonus 5p. Predict the time ¢ when salt
amounts in both tanks will be exactly the same one). T “TL

Leb Qb be the amoundt of
codl tn dle tonk Te | e=lz

We  hewe Bt
fp. . . ] 'Jl’
Qi)=& —@;@ 4 o -
@ ot G
o) =4 M g 2 |

with dle -N‘-{L\ OJZ/ condi Bon 6(@) = ;J Swhere G’fﬂ:}%i
be bowe  Af) =duk (A-DD) = )-—‘fs--‘ i )_,, |
. ,, - —7 -t
(g0t = blhed) |
d(A) = W “"755 30 ¢
- _ P 2

Ao > | ] T4 ;’Lx BVG_{X::L.(\}“}JT:} J

4/f; 1/5 | © O 5 =
y . - Y " i { Vv, =1 v 7)1 A
o K Lf/f fjc—j - J )\(71' i (jb 4= I‘ 'J

W

(H=pe’t-

o]

5(%), (a%) c tkc&ammj( on%-j Lij %(o)c Lq, 1]8

Rl \ LS T }%D(u_ Sl f‘ im]
5 Gt =a-€ L Q- 14 e Jpw Q=2 I Qiy
Bovs. Q, (0= 0, e e

s W=Cle)=> a-e ™ = gy ot L%t
= — Qn 2,.):~”g/3-{' == + = 3-;-: Qﬁ/@)



