MATH 251-019: Homework 8 (Due: 10/18/2017)

Please make your hand-writing clear to read. Please your final answer.

1. (Spring 2017, Exam 2, Question 2) Find the inverse Laplace transform of

s 2s+1
HA R RS T
(A) f(t) = ux(t)(2e" 7 cos(3t — 3m) — —e 7 sin(3t — 37))
(B) f(t) = ux(t)(2e"T™ cos(3t — 3m) — e "7 sin(3t — 37))
(C) f(t) = ur(t)(2¢" "™ cos(3t — 3m) — €' " sin(3t — 37))
(D) f(t) = ur(t)(2¢"" " cos(3t — 3m) — —e "™ sin(3t — 37))

2. (Spring 2016, Exam 2, Question 3) Find the Laplace transform £{u (t)e? =27 (t—
7)?}.
26_7TS
A) ==
26727r677rs
B == °
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(©) s(s—2)2
€f7r(2+s)

s(s —2)2

3. (Spring 2017, Exam 2, Question 3) Find the Laplace transform L£{u4(t)(t —
2)%}.
452 — 125 + 3652

(A) F(s) =e =

(B) F(s) = 6_452_42;_482
(©) Fs) = -te2= 2 247
(D) F(s) = e 2+ 423+ 45?

4. (Fall 2016, Exam 2, Question 2) Find the Laplace transform £{u; (t)e ™3¢ sin(t—
D}

6375
(A) Fls) = (s— 3P 41
(B) Fls) = T3 11



6—3—5

(C) F(s) = W
(D) F(s) = m

. (Spring 2017, Exam 2, Question 4) Rewrite the following function using step

functions:
22 — e t<4

f(t) = 9t + 3, 4 <t<10
sin(2t), 10<t

(A) f(t) = (22 — e )ug(t) + (9 + 3) (u10(t) — ua(t)) + sin(2t)(1 — u1o(t))
(B) f(t) = (2t2 — ™) (L — ua(t)) + (9t + 3) (ur0(t) — ua(t)) + sin(2t)u1o(t)
(C) f(t) = (2 — ™) (L — ua(t)) + (9t + 3) (ua(t) — uao(t)) + sin(2t)uro(t)
(D) f(t) = (2> — e~ *)ua(t) + (9 + 3) (ua(t) — uro(t)) + sin(2¢)(1 — u1o(t))

. (Fall 2016, Exam 2, Question 1) Consider the function

0, t<3
f(t) = 2, 3<t<5
3cost, t > 5.

Which of the following expressions also describes f(t)?
(A) f(t) = (us(t) — t3(t))t? + us(t)3 cost
(B) f(t) = ug(t)t? + us(t)3 cost

(C) f(t) = us(t)t? + us(t)(—t> + 3cost)
(D) f(t) = (t* — 3cost)us(t) + us(t)t>

(

Fall 2016, Exam 2, Question 3) Let y(t¢) be the solution of the initial value
problem

y' =2y + 3y = ua(t) —ua(t),  y(0)=0,4(0)=8.

Find its Laplace transform Y'(s) = L{y(t)}.

6_25 8—45 8
A) Y(s) = _ _
(A) Y(s) s(s2—2s+3) s(s2—-25+3) s2—-25+3
6—25 8—48 8s
B)Y = — —
(B) Y(s) s2—-254+3 s2—25+3 s2—-2s5+3
(C) Y( ) 6—23 5—45 N 8
s) = —
s(s2—2s+3) s(s2—-25+3) s2—-25+3
e—?s 8—45 8s
(D) Y(s) =

s(s2—2s+3) s(s2—2s+3) * s2—2s+3
. Determine whether each statement below is TRUE or FALSE. You must

justify your answers.

(a) (Spring 2017, Exam 2, Question 7(c)) Suppose f(t) = (#2 + 4)uc(t) —
Tur(t), then f(4) = 20.



(b) (Spring 2016, Exam 2, Question 8(a)) Laplace transform has the following
properties: L{af(t) + bg(t)} = aL{f(t)} + bL{g(t)}, for any constants a
and b; and that £{f()g(t)} = L{f (1)} £4g(t)}.

(c¢) (Spring 2016, Exam 2, Question (b)) The third derivatives of the Laplace

3
transform L£{f(t)} is given by %c{ ft)} = —L{3f(t)}.
s

(d) (Spring 2015, Exam 2, Question 8(b)) Suppose f(t) = ug(t) cos t+ua(t)t+

uy(t), then f(m) = .

9. (Spring 2017, Exam 2, Question 9(a)) Find the inverse Laplace transform of

3

+3
F(s)=e 22 T2
()= G2

10. (Fall 2016, Exam 2, Question 8(a)) Find the inverse Laplace transform of

9s + 20

F(s)=e 0~
(5)=e 53 4+ 252 4+ 10s

11. (Fall 2014, Exam 2, Question 10) Find the Laplace transform of f(s) =

2, t<4
2 4+ €™, t>4.



