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Math 348 Final Version[ A]  Solutions  Prof Cooper ~ Winter 99
2
2 5 (b) 4xy - 4 3 = d of pl i
(1) fa) ]x3 +3x2 40 , @2Ya) 2y +5 (b)) dxy -7 (© 4y | 3 :’Iﬁdz?:el:)ar(i 0{;;;;;;:1 ot
3 -ipt . 2pts art

w2 + 2 1, Phperemor. “pis per

N N T 2000 mileg = rm = m
= @72+ (12)e ) - (0+1/2) plane takes 2 hours to go 1000 &

di34 e12/2 miles. Does first 1/2 hour at TI000 miles

] 200 mph so travels 100 miles

) in first half hour. Thu;; travels 200mph 900 mi 200mph
Sx1 = (5/2- (-5/1y 452 remaining 900 miles in 3/2 p miles 1/2 hr
© [-5x] = 52- 5 hours. Thus (3/2)v = 900 U2hr v mph 100 miles
50 v = 600 mph. 2pt 100 miles 1pt

-1pt per exror. 2pis per part

Middle part of journey is 2000-200=1800 miles. Speed of this part

is 600 mph so time taken for middle of journey is 1800/600 = 3 Ipt
hours. Total time for flight is (1/2)+(1/2+3 ={ 4 hours E 1pt

(4)
ipt i i
t = time in hours
s s oebuals’ h = height of water
hl in meters after t
e hours  1pt
_*:"4‘ 3/

-

B .

volame of water which enters tanks in t
hours is 2000t liters = 2t cubic meters 1pt
Volume of water in tank

Ipt
(5) f(t) = number of fish in lake after There are 3800 fish when
t years. Told £'(t) = 300+200t 1pt 5 .
integrate to get 100t + 300t + 2000 = 3800
f(t) = 300t + 100t 2+ C 1pt Ipt 5
simplify: ¢ +3t -18=0

mitially f{(0) =2000=C factor (t-3}t+6)=0

thus £(t) 4300t + 100t 2+ 2000 i  solt= 3 years ipt

= (area base)xheight

=% =2t 1pt thus h{2t/9 | 1pt
and rate water rises is[?.@ Imeters per houy
1pt

1pt
{7}y m(t) = mass in grams after t hours

(a) m{t)=03m ipt

. it
‘General solution  m(t) = Ag  1pt

o 2 when x=-2 f"(-2)=-6(-2)=12> 0
©) £'0)=-3x"+12 Wt Chove a local minimum Iot

£00 = -6 1pt £(-2) = 8-2445= -11 fiot [x=2 |

for max/min f'(x)=0 so when x=2 {"(2) = -6(2)=-12 <0
3x2 =12 hence x%==4 so thus have a local maximum
x=20or%x=-2. 1pt

f(2) =-8+24+5= 21 hjptlx=2

’ -9
toid m(3)=5=Aé so A=Sa

- by thus =5 i

(©) m(6)=03m(6) = 156" sms/hr
Ipt

Ipt

1
M ¥y 2 number of rabbits after t months
Logistic equation:
y '(0) = ky(1-y/2000) It

&)yl = temperature of steel after
t minutes. Newtons law gives

y '(t) = k(M-y) where M=temp of
surroundings and k is a constant.

Initally y *(0)=-20 = k(50-550)
s0 k=20/500=1/25. 1pt

@f y (0 = (1/25)(50-y) | 1#*

Told M = 50. _
General solution y({) 50 + Ae (B)y(20) = 50 + 500e20% 1pt
initally y(0) = 550 = 50 + A em
thus A=300 so " P
y(t) = 50 + 500e 550
30 T time
Je

Initially y '(0) = 20 = k(200)(1-200/2000)
s0 | =9%sok=1/4 1ipt

(2) thus y '(t):EIB)y{l—yIZOOO) ]lpt

(b) when y==1000 equation says

() After 1000 years population is very close to maximum
possible thus|2000 | yp

y ' = (1/9)(1000)(L- 1000/2000)= Tot
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(10 -

A (b) solution curve #t (11) () amplitude (17-3)/2 7 meters| 1,

j : altowed error 2 meters either way

2/ I

!
AN

Ipt \\ N - %J'ig%’ (e} 10+ 7sin(2w t/28) 3pt
- -1 1
\ N -y (12) |
h ) Ipt T, Area= A
VoV A N - |
ipt {c) solution curve 15 '

- w
Solution with y{-1)=1 goes to infinity as t increases.

W{t) = width of rectangle after t minutes
L(t) = length of rectangle after t minutes 10t

A(t) = Area of rectrangle after + mintues

A=LW ipt

product rule A'(Q)=L{W(0) + L{OYW'(0)  1pt

so 40 =L(0)30) + 20(3) = 60 + 30L.(0) 1nt
thus L'(0) = -20/30 =-2/3 cm/minute Lot
. p




