MTH U343 QUIZ 2 Answers

1. An object moves horizontally through a medium in which resistance is proportional to v?; in fact,

d
d_:f) = —3v?. Suppose we also know that its initial (¢ = 0) velocity vy = 5 and its initial position
is g = 0.

(a) Find its velocity v at time ¢. (Separating variables) (20 pts)

d 1 1
—s — /_3 dt, so — — = =3t + C. The initial condition gives C' = —
v

v
1
vo= —.
3t +1/5
(b) Find its position z at time ¢. (20 pts)
dz 1
—_— —= v =
dt 3t+1/5

dt 1
— — S (3t +1
/3t+1/5 g +1/5)+C
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The initial condition gives C' = -3 In(1/5).

1 1 1

2. Find the Laplace transform H(s) of the following functions. (A table is printed on the reverse
side; also, facts about the Gamma function.) (12 pts each)
7 1 6

A —5t. _
(a) h(t) =T7—e* +6e; H(s) . s—4+s+5

(b) h(t) = 3cos(dt) — 2sin(t); H(s) = - ?f = 522+1

(c) h(t) = 3632 H(s) = 3. I'(5/2) _ 3. (3/2)I'(3/2) . (3/2)(1/2)0(1/2) _ (9/4)/7

§5/2 §5/2 §5/2 - §5/2

3. Find the inverse Laplace transform h(t) of each of the following. (12 pts each)
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(b) H(s) = = + 2 5 ; from the table:

s—1 s+2 s5-3
h(t) = e +2e72" — 3e™.



