212 Lab #8 Key

My comments are in blue.

>> Syms X y t S ' cos(2 l)-h‘eawsldeﬂ -lei (sin(2 lyS‘-sm(tyS) .

1. T, 2 2\ N

>>symsxytsY ‘ / / \ f \

>> eqnl=sym(['D(D(y))(t)+4*y(t)=sin(t)*heaviside(t-2*pi)']) "'5’\ / j / \
|

\ ] ‘
eqnl = "\ ;{ L /.’ /

D(D(y))(t) + 4*y(t) == sin(t)*heaviside(t - 2*pi) \J \ / Vo -

>> [teqnl=Ilaplace(eqnl,t,s); ]
>> 0 é Ji 6 é ‘I‘D 12
neweqnl=subs(lteqnl,{'laplace(y(t),t,s)','y(0)','D(y)(0)'},{Y,1,0});

>> Ytrans1l=simplify(solve(neweqnl,Y));

>> y=ilaplace(Ytransl,s,t)

y -
cos(2*t) - heaviside(t - 2*pi)*(sin(2*t)/6 - sin(t)/3)

>> ezplot(y,[0,12])

>>

2.

>> eqn2=sym(['D(y)(t)+2*y(t)=t-t*heaviside(t-1)']) gs

U2 + exp(-2ty4 -..- 1/4

025¢ /

eqn2 = A

02
D(y)(t) + 2*y(t) ==t - t*heaviside(t - 1) el / \
>> [teqn2=laplace(eqn2,t,s); o \
>> neweqn2=subs(lteqn2,{'laplace(y(t),t,s)','y(0)'},{Y,0}); 05| / .
>> Ytrans2=simplify(solve(neweqn2,Y)); / S~
>> y=ilaplace(Ytrans2,s,t)

y =
t/2 + exp(-2*t)/4 - heaviside(t - 1)*(t/2 + exp(2 - 2*t)/4 - 3/4) + heaviside(t - 1)*(exp(2 - 2*t)/2 - 1/2) - 1/4
>> ezplot(y,[0,5])

3.
>> eqn3=sym(['D(D(y))(t)-4*D(y)(t)+4*y(t)=dirac(t-3)'])

eqn3 =

D(D(y))(t) - 4*D(y)(t) + 4*y(t) == dirac(t - 3)



heaviside(t - 3) exp(2 t - 6) (t - 3)

>> [teqn3=laplace(eqn3,t,s); i / ]
>> 3B ‘ E
neweqn3=subs(Iteqn3,{'laplace(y(t),t,5)','y(0)', D(y)(0)'},{¥,0,0}); | /
>> Ytrans3=simplify(solve(neweqn3,Y)); = f
>> y=ilaplace(Ytrans3,s,t) ~ /"
15} /
/
y= 10} /
5F y
heaviside(t - 3)*exp(2*t - 6)*(t - 3) 0 —
0 0‘5 ; 1‘5 é 2‘5 é 3‘5 i 4‘5 5
t
>> ezplot(y,[0,5])
>>
4

5 exp(5/2 - (5 t2) (cos((T'2 t - 1)y2) + (9 7V sin((7"2 (¢ - 1))2))/35))/64 - 13/64) ..+ (12 T2 &

>'> egnd=sym(['D(D(y))(t)+5*D(y)(t)+8*y(t)=(t-1)*heaviside(t-

1)+(3*t+1)*heaviside(t-2)']) | e
eqnd = 15l '
5*D(y)(t) + D(D(y))(t) + 8*y(t) == heaviside(t - 1)*(t- 1) + 1 /
heaviside(t - 2)*(3*t + 1) \ /
05- \, /

>> Iteqnd=laplace(eqn4,t,s); \\\_)/
>> T
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t
neweqnd=subs(lteqnd,{'laplace(y(t),t,s)','y(0)','D(y)(0)'},{Y,1,1});
>> Ytransd=simplify(solve(neweqn4,Y));
>> y=ilaplace(Ytrans4,s,t)

y:

heaviside(t - 1)*(t/8 + (5*exp(5/2 - (5*t)/2)*(cos((7(1/2)*(t - 1))/2) + (9*7M(1/2)*sin((77(1/2)*(t -
1))/2))/35))/64 - 13/64) - 7*heaviside(t - 2)*((exp(5 - (5*t)/2)*(cos((77(1/2)*(t - 2))/2) +
(5*7M2/2)*sin((72(1/2)*(t - 2))/2))/7))/8 - 1/8) + 3*heaviside(t - 2)*(t/8 + (5*exp(5 -
(5*t)/2)*(cos((77(1/2)*(t - 2))/2) + (9*77(1/2)*sin((7(1/2)*(t - 2))/2))/35))/64 - 21/64) + exp(-
(5*t)/2)*(cos((77(1/2)*t)/2) - (5*77(1/2)*sin((77(1/2)*t)/2))/7) + (12*7(1/2)*exp(-
(5*t)/2)*sin((72(1/2)*1)/2))/7

>> ezplot(y,[0,5])

>>

5.

>> eqn5=sym(['D(D(y))(t}+3*Dly)(t)+6*y(t)=sin(t) *heaviside(t-pi/2) +dirac(t-pi) ]
egn5 =

3*D(Y)(t) + D(D(y))(t) + G*Y(t) == dirac(t - p|) + sin(t)*heaviside(t - pI/Z)

>> [teqn5=Ilaplace(eqn5,t,s);



>> neweqn5=subs(Itegn5,{'laplace(y(t),t,s)",'y(0)','D(y)(0)'},{Y,0,2});
>> Ytrans5=simplify(solve(neweqn5,Y));

i - 2 (w12 - t))i2) - (7 15"2 sin((15"2 (@2 - 5)y34) + - (2 15'
>> y:||ap|ace(Ytran55’s't) (5 exp((3 7)/4 - (3 t)/2) (cos((15 (14‘2' 1y2) - (7 15" sin{(1 : (/2 - 1)y2))/25)y34) +. .- (.

04 I{ln\\
y= 03 ’ “\
heaviside(t - pi/2)*((5*cos(t - pi/2))/34 + (3*sin(t - o2 /\\\ ~
pi/2))/34 - (5*exp((3*pi)/4 - (3*t)/2)*(cos((15"(1/2)*(pi/2 01 \ /0 /N
-1))/2) - (7*157(1/2)*sin((15%(1/2)*(pi/2 - 1))/2))/25))/34) d \\ / \_\
+ (4*157(1/2)*exp(-(3*t)/2)*sin((157(1/2)*1)/2))/15 - \ /f ‘\
(2*157(1/2)*exp((3*pi)/2 - (3*t)/2)*sin((15"(1/2)*(pi - . \ / Ny
t))/2)*heaviside(t - pi))/15 - | | \J/. | :
>> ezplot(y,[0,12]) 1

>>



