
Fordham University Math 1700-R01 Mathematical Modelling

Homework 1

Sections 2.1 and 2.2

Due 2:30 pm Thursday, 2/18

Solve all of the following problems to the best of your ability. Show all of the steps that you

took to find your solution – it is not acceptable to only write the final answer. Take time to

make your work neat and legible. Keep in mind that someone other than yourself will be

reading what you write, so write in a way that others can follow. When you are done, please

upload your work as a single PDF to our class Google file upload form.

1. Consider the Annuity Saving Model

Pn+1 = 1.004Pn + 500.

The interest is compounded monthly.

(a) Find the annual interest rate.

(b) Suppose that P20 = $70, 000. Find P21 and P22.

(c) If P10 = $36, 000, what is P9?

John Adamski, PhD 1 jadamski1@fordham.edu

 

tote

is MONTHLY interest ME 7
r ANNUAL interest me J I r 12i 121.004

r 048 on 4.0

Pn lit i Pm t d

Pr 1.004 70,000 500 70,780

Pa 1.004 70,780 500 71,563.12

36,000 11.004 P 500

Pg
36,000 soo

1.004
I 35,358.57

 

3 POINTS

3 POINTS

4 POINTS

https://docs.google.com/forms/d/e/1FAIpQLSdB2o242YqEPYBxqzvYH91FuF0utPx2vE3SQB17WPn6VAnAcQ/viewform?usp=sf_link


Fordham University Math 1700-R01 Mathematical Modelling

2. Construct the Linear Population Model that satisfies:

(a) The initial population is 3500 and the ratio of the next population to the present one

is 6/5.

(b) The initial population is 3500 and the population doubles every 3 generations.

3. Suppose that a contaminated body of water is being cleaned by a filtering process. Each

week this process is capable of filtering out a certain fraction a of all the pollutants present

at that time, but another b tons of pollutants seep in. Here, a and b are constants that

satisfy 0 < a < 1 and b > 0.

(a) If T0 tons of pollutants are initially in that body of water, write a general iterative

equation for Tn, the amount of pollutants present n weeks later.

(b) If each week 10 % of all pollutants present can be removed but another 2 tons seep

in, find the values of a and b and write the iterative equation for this process.
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4. Newton’s Law of Cooling states that the rate of change of the temperature of an object

is proportional to the difference of the temperature of the object and its surrounding.

For instance, if Tn is the temperature of a warm object in a cool room with constant

temperature R in n-th hour, then the change of the temperature Tn+1 � Tn is given by

Tn+1 � Tn = k(Tn �R)

for some constant k. So we have a recursive formula

Tn+1 = (1 + k)Tn � kR.

(a) Is k positive or negative? Explain your answer.

(b) A murder victim is discovered in an office building that is maintained at 68�F . The

average living human body temperature is 98.6�F . Given the medical examiner

found the body temperature to be 88�F at 8 am and that one hour later the body

temperature was 86�F , approximately at what time was the crime committed? (You

don’t need to find the precise time.)
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5. Write each in the form xn+1 = anxn + bn.

(a) x1 = 1� x0

2
, x2 = 1 +

x1

2
, x3 = 1� x2

2
, x4 = 1 +

x3

2
, · · ·

(b) x1 = x0 + 3, x2 =
p
2x1 + 5, x3 =

p
3x2 + 7, x4 =

p
4x3 + 9, · · ·

6. Evaluate
10000Y

n=2

r
n

n� 1
.

7. Find the sum
kX

n=1

n(n+ 1).
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8. Evaluate
kX

n=1

n3.

(Hint: Use the fact that (n+ 1)4 = n4 + 4n3 + 6n2 + 4n+ 1.)
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