Homework3: Problem 26

LY

‘\':‘(1 pt) Find the Laplace transform of

s ={

0,
(t—9)°,

t<9
t>9
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Homework3 Problem 25 |
gl ‘ e ‘ww\”y}\;y1‘:w A1 i e
rf?; i y' +sin@y = g0), ¥0) =6

Flnd‘ 2 solutlon to the initial value problem

@) = sin(?) if0gt g,
BTN Lk | i <1 < 2,

if0<t < x|

ifr<t<2n)|

Y



Homework3: Problem 24

{1.pt) The graph of A is given below:

138

T

(Click on graph to enlarge)

help (formulas)

' _ b. Find the Laplace transform F(s) = L{f®}fors # 0

- Ew=LUO) o help (formulas)




HoméworkS: Problem 23

: pf)Flnd the Laplace transform of

JO = —2us (1) ~ 3ug (1) + 2us (1)



Homéwork3: Problem 22

(1 pt) Find the inverse Laplace transform of

: 88

F(s) =

52 425~ 8

. (Use step(t-c) for u.(t) .)



Homework3: Problem 21

- (i-pt) Find the Laplace transform of
i 0, t<S
f(’)‘{zz—loun, 125

|



Homewbrks: Problem 20

Cre L or [ e

(1 pt) Inan mtagm-dlfferantial equation, the unknown dapendant variable )| appears within-an integral, and its derivative dy/dd also appears. Consider the
foliowing initial value problem, defined for 1 > 0

d)’ ! ~10w
— 425 | yt—-we dw =35, ¥(0) =
dt 0

& Use convolution and Laplace transforms to find the Laplace transform of the solution.
Y@s) =L {y} =
- b. Obtain the solution y(r)

¥ =|



Homework3: Problem 19 'f”fi,

e | U

: (‘l pt)Conﬁdar the fcllmmng integral equation, so called because the unknown dependenWanable )} appears withln an rntegral:
]
/ sin(5(z — w)) y(w) dw = 212
0 ilall

: Thts equation is defined for r = 0}
aj.r'Usrer convolution and Laplace transforms to find the Laplace transform of the solution.

- merbold
i 'bibétainmesolutibn y(l



Homework3: Problem 18

- {1 pt) Consider the initial value problem-
: L ; Y +3y=45  y0)=2]

a. Take the Laplace transform of both sides of the given differential equation to create the corresponding algebraic equation. Denote the Laplace
transform of y(t)l by ¥{(s). Do not move any terms from one side of the equation to the other (until you get to part (b) below).

= ‘ ! : help (formulas)
b. Solve your equation for ¥Y{(s)]
Y =Lb0) o
: ;‘, c. Takg the inverse Laplace transform of both sides of the previous equation to solve for @)

e



Homework3: Problem 17

. {1.pt) Consider the initial value problem

Y 40y =18, || HORT Y@ =5]

- a Take the Laplace transform of both sides of the given differential equation to create the cotresponding algebraic equation. Denote the Laplace
- transform of ¥(1)| by Y(s). Do not move any terms from one side of the equation to the other (until you get to part (b) below).

= help (formulas)

" 'b. Solve your equation for Y(s)}
L Y =LpO) e
1 ¢. Take the inverse Laplace transform of both sides of the previous equation to solve for y(t)l.

T



Hdmeworka: Problem 16

(1 pt) Consider the initial value problem LR JEA

Y +y=g, y0O=0, y©O=0,

. f0<i<e2
0 if2<t<o0.

where g(f) = {
- a. “fake the Laplace transform of both sides of the given differential equation to create the comesponding algebraic equation. Denote the Laplace
| transform of y(£)] by Y(s). Do not move any terme from one side of the equation to the other (until you get to part (b} balow).

=] LR ‘ | | help (formulas)
: i b Solve your equatio;\ for Y(s)]
HO=LOOIA
c Take the mverse Laplace transform of both sides of the previous equation to solve for (@)



Homework3: Problem 15

oM

= (1 ph) Consider the initial vaiue pmbﬁ
' Y +25y=cos(S, YO =5. YO =8

a. Take the Laplace transform of both sides of the given differential equation to create the comresponding algebraic equation. Denote the Laplace
~transform of y(z)] by Y(s). Do not move any terms from one side of the equation to the other (until you get to part (b) below).

S e help (formulas)

=
" b. Solve your equation for ¥ ()|
¥(s) =L {y0)} =
. ¢ Take mé inverse Laplace transform of both sides of the previous equation to solve for y(@)l



vHomeworkS: Problem 14

( pt) Take the Laplace transform of the following initial value and solve for Y(s) = £{y(z) }[:

’ 4 g ={Sin(.ﬂ‘t), 0<tr<1 S e
y+oy={g 135 =00 =0
: —Y(s) # : EE £z «  Hint: write the right hand side in terms of the Heaviside function. i
Now find the inverse transform to find w0 = e (Use step(t-c) for &, (1)|.) Note:

T e ( G )
(2 +22)(s2+9) #2-9\s2+9 52 +a?



Homework3: Problem 13

C3me

(1 pt) Use the Laplace transform to salve the following initial value problem: R T B

Y'+8/ =0  y0)=-4, y(© =3
First, using ¥for the Laplace transform of y(2)} i.e., ¥ = L{y(»)}}
fi-ng the equation you get by taking the Laplace transform of the differential equation
. —0 :

- Now solve for Y(s) =]

and write the above answer in its partial fraction decomposition, Y(s) = ki 2 L' whete a < H

Srd s+b
‘Y(s)-——]_ e 28 +

Now by inverting the transform, find y(f) =



Homework3: Problem 12

(1 pt) Use the Laplace transform to solve the following initial value problem: ‘
Y =10y +26y=0  y0) =0, y(©O =

e

Firet, using Ylfor the Laplace transform of y(7), i.e., ¥ = L{y(®)}]
ﬁgg}hegquat}on‘ you get by taking the Laplace transform of the differential equation
) = |

. Now solve for ¥(s) =|
By completing the square in the denominator and inverting the transform, find

o=




Homework3: Problem 11

8s ~ 27 -
i _ p-l ) -
‘ (1 pt) Find the inverse Laplace transform f(t) = L™ {F (s)}|of the function F(s) _——sz 6+ 10
f(t) =L£"! {————2 SS;SZ_: 10 } =| 7 - help {formulas)
1 §°



Homework3: Problem 10

~25(55 + 8 |
{1 pt) Find the inverse Laplace transform f(f) = LY{F (s)}|of the function F(s) = —f—s—g—f_%—l
~2s ‘ i | !
fo=2L" {—E—%s—) =\ help (formulas)
8 4




Homework3: Problem 9

: 4
(1 pt) Find the inverse Laplace transform f(f) = £ [ F! (s)}lof the function F(s) = — (i + )L

52 s4+3

'f(t)=l:"l{—-(s%+ s-‘:-B)}=,r 7 help (formulas)



Homework3: Problem 8

5542
{1 pt) Find the inverse Laplace transform f(z) = L' {F(s)}|of the function F(s) = 2 +16
B V = 55+2 } l help (formuias)
=f£"1] = elp
o =4 { s +16



Homework3: Problem 7

L erw ] up ] x|

(1 pt) Consider the function F(s) =

2547 L
$3—-3s2 4351

a. Find the partial fraction decomposition of F(s)

25+ 7 _‘
3 —-3s2 4351

b. Find the inverse Laplace transform of F(s).

f =L {F()} =| help (formulas)



{1 pt) Consider the rational function

e
g3 __”1 :

o (52 4 5)%(s + 11)?
Select ALL terms below that occur in the general form of the complete partial fraction ‘dec‘omposhiar‘i‘ of F(s). The capital letters A, B, C, . . ., L denote
- constants, ‘ ol ! ‘
i , h;, 3\"“
; A ‘ il
A — i
Dy 5’ |
R Bs+C il
el I, |
Hs+1 |
6 ———
L&
s G
g4 11
e R
b TR
g EstF
=R 5)?
o Ks+ L
S s+ )Y
(2452




Homework3: Problem 5

v | up | Neg |

(1 pt) Take the Laplace transform of the following initial value problem and solve for Y(s) = L{y(f)}}:
Y +12y + 16y = T() w0) =0, y(0) =0

wharaT(t)={" 0<r<12

1-1, IR<r<l’ T(’“Ll):m)}

Y(s) =
Graph of 7(r)] (a triangular wave function):




Homework3: Problem 4

e Lo ] g

(1 pt) Consider the following initial value problem:

y _f4 0<i<5 L _
Y aay= {2 0= y<0)—0.;/(03-0]

Using Ylfor the Laplace transform of y(7), i.e., ¥ = £{ YOI
find the equation you get by taking the Laplace transform of the differential equation and solve for

Y=



Homework3: Problem 3

{1 pt) Find the inverse Laplace transform of

o=

S5s+7

52419

s> 0



Homework3: Problem 2

L erev | vp | neg |

(1 bt) Consider the following initial value problem:

Y' =2y — 24y = sin(81) ¥0) =6, y (0) = 6|
Using Ylfor the Laplace transform of y(f), i.e., Y = L{y()}}

find the equation you get by taking the Laplace transform of the differential equatlon and solve for
Y(s) =]



Homework3: Problem 1

- {1 pt) Given that

cos(41) E‘i’i

L{ }=

4

; ﬁndrthe Laplace transform of \/E cos(4t)f

ciyfFestitd



