| Math 2280 - Fall 2006
Sample codefor Lab 1

L Part (1)
[ Input the function A(t) as afunction in Maple
> A=t -> 34 - 10*cos(onega*(t-3));

L A=t - 34-10coqw (t —3))
[ Typeyour differential equation into Maple
> eql:=diff(u(t),t) = k*(A(t) - u(t));
d
eql::gtu(t):k(34—10 codw (t—3)) —u(t))

[ Now, use Maple to solve this equation using initial condition u(0)=u0
> dsol ve({eql, u(0)=u0}, u(t));

T (34K -34 w2 +10 K2 cog3 w) 10 k @ SiN(3 w) +U0 k2 +u0 &o?)
k2 +w2
2 (-17K* - 17 w* +5k* coJwt -3 w) +5 kwsin(wt — 3 w))
I - K2 + 02
| There! Maple just solved this equation for you. Now, to make life easier so you can plot u(t) easily

L later on, define the solution as a Maple function by typing
[ > u:= unapply(rhs(dsol ve({eql, u(0)=u0}, u(t))),t);

(=kt) 2 2 2 - 2 2
(-34 k" =34 w" +10k" coq3 w) —10 k wsin(3 w) +u0 k™ +u0 ")
K* +w?
2 (-17k* -17 w* +5k® coqwt - 3 w) +5 kwsin(wt - 3 w))

K2 + ?

u(t) =

u=t-

 Part (2)

L Which part of the above is the steady state part i.e. the part that persist when you take t -> oo
[ Part(3)

L Typein parameter values into Maple then plot the functions

> onmega: = Pi/12; k:= 0.5; u0:= 70;

Tt
W= 12
k:=05
uo:=70

"> plot([A(t),u(t)],t=0..48,1inestyl e=[ DASH, SOLI D], | egend=[' A" ,’ u’]);




[ Youjust plotted the two functions with t going from O to 48 (2 days).

Now, try to estimate the phase delay from your graph. Note how the external temperature A(t) is
leading the internal temperature u(t) as A(t) reaches its peak first. The phase delay isthen just the
distance between the peak of A(t) and u(t).

Y ou aso need to find the phase delay analytically using the trig relationship described in the problem
| sheet.

[ Part (4)

L Now, use different parameter values.

> k:= 0.1;

L k:=0.1

> plot([A(t),u(t)],t=0..48,1inestyl e=[DASH, SOLI D], |l egend=["A"," U’ ]);




" Do the same thi ng with k=0.3. Compare how your solution changes as you changek = 0.1, 0.3, 0.5
L Answer the questions listed in your problem sheet.




