Graded Homework Due 7 November in Class
For questions 1 & 2 develop a Differential Equation and solve it using the following solution types:
· Numerical Solution:  Using initial conditions, use Eulers Method with StepSize=1 to approximate value of the function after 3 iterations (t=3 units), graph results by hand.  Then use mathematica code developed in class and step size of .01 to answer the question.  
· Graphical Solution:  Using initial conditions solve the problem using slope fields (Recall command DEPlot in Mathematica), comment on the long term behavior of the function (is there a limiting value?).  
· Analytical Solution:  Using initial conditions, solve the Differential Equation analytically by finding the particular solution (confirm with Mathematica DSolve), if the DE is separable you must show all work (by hand).  
Be sure to define your variables-recall the whole purpose of a DE is to model a real-world phenomenon through rates (differential elements) to find the underlying function (dependent variable).  
Question 1:  Newton’s Law of Cooling
After spending many hours studying for your math class you decide to reward yourself with a case of Stiffler Soda. Unfortunately Grant Hall only had a warm case left, the instructors got there first and got all of the cold ones. You buy several bags of ice and decide to chill it at home. When you get home the temperature of the soda is 76 degrees F and you proceed to pack it in ice. After ten minutes the temperature has cooled to 70 degrees F. If Stiffler Soda is best served at 60 degrees F or cooler, how much longer must you wait to enjoy your Sriffler Soda? Hint:  you must make an assumption IOT solve. 
Question 2:  Population Growth
a) Koala bears live in Australia. The population's rate of growth is proportional to the population of Koala Bears. The initial population is 100 and after one year 120 koalas are present. Use this to find out how long it will take the population to increase from 100 to 300 koalas. 
b) Consider:  Once the population reaches 300, a Koala-eating anacanda begins eating koalas, at a rate of 80 koalas every year. How long will it take until all the koalas are gone? Modify your DE to answer this question (setup DE Only do not solve).  
Question 3:   Mixing Problem
A tank contains 100 gallons of salt water which contains 10 lbs of salt. A salt solution of 2 lbs salt per gallon enters the tank at a rate of 3 gallons per minute while a flow of fresh water runs into the tank at rate 4 gallons per minute.  The well-stirred solution runs out of the tank at rate of 7 gal/min.  How would you find the amount of salt after 5 minutes?  (Be sure to provide the Differential equation).  
