MTH 291, Skill Problems|#5, Fall 2017

Name

K]

Instructions: Work problems on a separate sheet of paper and attach
show all work to receive full credit for problems. Checking your worlf with computer algebra systems is
fine, but that doesn’t count as “work” since you won’t be able to use|CAS programs on exams or quizzes.
Graphs and longer answers that won’t fit here, indicate which page
on and be sure to clearly indicate it on the attached pages.

1.

‘work to this page. You should

f the work the answer can be found

Newton’s law of cooling states that the temperature of an olject changes at a rate proportional

to the difference between its temperature and that of its sur

roundings. Suppose that the

temperature of a cup of coffee obeys Newton’s law of coo]in&. If the coffee has a temperature

of 200° when freshly poured, and 1 minute later cooled to 1
when the coffee reaches a temperature of 150° (in minutes).

A direction field for the differential equation y' =

®inaroom at 70°, determine

— v)(5 — y) is shown below. For

1.2
T

each stationary point, describe it as a carrying capacity, a thr;shold, or neither. Graph a sample

trajectory in each region. Which ones are “logistic” rather th
[

an exponential?
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A spring with spring constant 4N/m is attached to a 1kg masg

ith negligible friction. If the mass

is initially displaced to the right of equilibrium by 0.5m and h@s an initial velocity of 1 m/s
toward equilibrium. Compute the amplitude of the oscillation.

A 16 pound weight is attached to a spring with friction constgnt 8lb - s/ft and spring constant

7lb/ft. Write the associated spring/mass ODE.

Using the image below, write a differential equation to modd' the location of the mass over time

assuming no damping.

ky

77




JNTH 291 Shells #s

/ T/O): Zo0 G:
77 (1) =190

%Z :f/cﬁw'ﬁ

T(6) = 200= A~ C

+y = 190= Ae“ 4

A=260-70 = 1%

T Fo+120 ¢

T(t)=150
T T

50 = poe O

(30

s O T
1> 4

2. \/:(D J,WMJ*M

ﬁ & kr—t—c




Stord.
X7 A S lwt e B eos (1ot
X' = Aw@méwt)ﬁﬁw&m‘ (ot
K= 0™ Sm fo4) 2 B Coo fuut)
Riols , 5
o5 =4 )
X' A 12 (8)) ~ B $uctir@) = {
Aw = | = w= %4
AA =1 —> 14:‘/4/
XD = s (4gl) o o

=2 'élwr 6@@@/(»3(0

Z0S

o= m(22)
—) M=l

/ N o ARV (
As U Ko = )kt/‘ibt X3 =X =W XL{ XBN

kot ')




X(/: ANz
X2l = X
%b/ 5 X
Xz,a/ - XI ,
2 5 / =+ I /i
& ’é w +tu «+ Ctz-f;>w:0 VL (VS ,X\:ﬁl X?*.:M
X7 Ka <[ = %
i B _
{2 x—: - ‘tjkg_"“(ftl"—‘ft))(t A {l‘_"tjit_’)?“\ - ”;\EXv_
/H ,L ‘
d’ A 'f'qut/'f#l/t; ZCQ_)BJC , W)= W (e)7-2
/ / 4 .
X1/: Kz NE U L AV RS
XS =M%= hYe * 20003t %, (of-) , Yu (o) -2
- _ A 100 . M:—LA
20 gyl 2 -
= dal- & p 5
sl
= LM
- 4 D
. .
= g‘t_e)"" ]OQ
C [oo%ﬁ o)




