
 
Midterm 3, Math 30, Fall 2008, 12/08/08 
 
Instructions: Write your name and section number. Draw grading table on the cover. 
Read each problem carefully and follow all of its instructions. For each of the problems 
below, write a clear and concise solution in your blue book. Solutions must be simplified 
as much as possible, no full credit for partially completed problems. Blue books with 
torn or missing pages will not be accepted !  
 

1. (10 pts) Solve the differential equation 3=+
x
y

dx
dy  and 2  )1( =y

2. (10 pts) The population of aphids on a rose plant increases at the rate 
proportional to the number present. After 1 day the population increased 
from 100 to 101. How long will it take for population to get to 1000? 

3. Write down but don’t solve differential equations for following problems. 
Let the proportionality constant be k > 0.  

a. (5 pts) A glucose solution is administered intravenously into the 
bloodstream at a constant rate r. The glucose is removed from the 
bloodstream at a rate proportional to the concentration at that time. 
Write down the differential equation for concentration over time 
dC/dt where C is the concentration at time t.  

b. (5 pts) A hot object cools off at the rate proportional to the 
temperature difference between the object and surrounding air. Let 
T(t) be the temperature of the object and TA be the ambient 
temperature of surrounding air  (T > TA).  Write down the 
differential equation for dT/dt 

4. (20 pts) The golden toad of Costa Rica became extinct in 1989; the first 
documented casualty of global warming. Let’s model the toad population in 
the pond by differential equation  P’ = .05P – 20 where starting population 
is 300 toads and time t is measured in years. Solve the equation and 
calculate how long it took for the toad to become extinct.  

 
 
Extra Credit: In problem 2 assume logistic growth with carrying capacity of 2000. 
Write down the logistic equation. ( 5 pts)  

ayatskar
Typewritten Text
Solution pg 2 and 3



t ' ! ATH Vc t4toTEQt4 7 soeurronr'

O #++ =3
fr(r)-7r=ry
s- 4 +*

6k): s

>^
a/'<

+9
t

fl t'): r
?

_L
2

a,- 2  C^
2

@_, 1-
1r
-k

inec

(r -Ti),)

cl=+ +df

@ #=kp

Iooo : 1o" (-n'

lJ : lkr
.(tn t0 : uzT

T lh" lO '--| -ffi1

ok-
4

d*

dr-
d./t

C:

P(*) =Q, Qk*

tol = loo -Lk
l,of - ek

&^(t,ol)= b

Ioo{ ,/"a"-

y.I,t 14 V tNu-"t o( 61-,*'( (v,ru*a,

t'r*trut't+n"t ) * = t Pc 
s"ffiq

rhrcr T.*Ta >O
W uI ^lnw4 t*,tkaa(t^
@.1;--t-' ?

r



# = o05P-J;

P'-ro?f =-)O

qt oft

P(t)= Lroo + cooosc

F(o)-Voo: Lroo+L

? (t)
%'UwtA,'gn uJ-l^J?'t^ P O)= O

?tila+
% (%)

a-\
2ooo /

O :4CC-/0o I 'oer

L1 - Q'o" l-4 =J777'o
,o5 t

f (t) = d-'o'o: g-'ost

4oo-T"u* + L

n-'  
05e

(:  - /0J

e{"'^
h-

#= k P(i-




