MAT 271 (FIPE)



Test 4 Spring 2002

Solutions

Each question is worth 12 points.  Be sure to explain, illustrate, and/or justify your method of solution.

Demonstrate the solution algebraically.
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4.
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5.   
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      Use Euler’s method and 10 sub-intervals to approximate 
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x:=1:y:=3:
for i from 0 to 9 do y:=evalf(y+((x+i*.1)+y)*.1);od; 
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6.
A certain financial account earns interest at the annual rate of 6%, compounded monthly.  If $1000 is to be withdrawn from the account each month, determine the initial balance necessary so that the balance in the account will be zero at the end of 10 years.   

eq:=diff(b(t),t)=.06/12*b(t)-1000:
s:=dsolve(eq,b(t));
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solve(b0=evalf(subs(t=0,rhs(s))));
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evalf(solve(0=200000+(b-200000)*exp(1/200*120)));
[image: image20.wmf]90237.67276


OR:

eq:=diff(b(t),t)=.06/12*b(t)-1000:
s:=simplify(dsolve({eq,b(120)=0},b(t)));
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evalf(subs(t=0,s));
[image: image22.wmf] = 

(

)

b

0

90237.6728


7.
A yam is taken from a refrigerator at a temperature of 2º C and placed into an oven which is set at 200º C.  If the temperature of the yam is 50º after 20 minutes, how long will it take for the yam to reach a temperature of 150º ?



eq:=diff(y(t),t)=k*(200-y(t)):
s:=dsolve({eq,y(0)=2},y(t));
[image: image23.wmf] := 
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s1:=evalf(solve(50=subs(t=20,rhs(s))));
[image: image24.wmf] := 
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s2:=subs(k=s1,rhs(s));
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solve(150=s2)*minutes;
[image: image26.wmf]99.14169339
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8.
A colony of maggots contained 40,000 originally and grew to 50,000 in 2 days.  If the rate of growth is proportional to the number present, determine the time it will take for the colony to grow to 100,000.

 
eq:=diff(m(t),t)=k*m(t):
s:=dsolve({eq,m(0)=40},m(t));
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s1:=evalf(solve(50=subs(t=2,rhs(s))));
[image: image28.wmf] := 
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solve(100=subs(k=s1,rhs(s)))*days;
[image: image29.wmf]8.212567443
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