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MATH 145

Project for Unit 2

Comparing Two Salary Structures

Project must be TYPED
Project must be STAPLED
Please type or cut and paste the question, and then provide your answer directly below the question

Please show work for calculations
PROBLEM SITUATION:
You have two job offers. Job 1 has an annual starting salary of $33,100 with the expectation of a $1050 raise each year. Job 2 has an annual starting salary of $31,500 and expectation of a 3.9% annual raise.
1.
Tables of future annual salaries can be used to begin to compare the two job offers. Copy the following tables into your report and complete them. Round to the nearest dollar.
TABLE 1





TABLE 2

	Job 1:  Annual Salary (A= 33,100 + 1050t)
	
	Job 2: Annual Salary (A= 31,500e^0.039)

	# of Years Worked
	Annual Salary after t years
	Successive

Differences
	Successive Ratios

(3 decimal places)
	
	# of Years Worked
	Annual Salary after t years
	Successive

Differences
	Successive Ratios

 (3 decimal places)

	0
	33,100
	Salary of year 1 – salary of year 0
	Salary or year 1/

salary of year 0
	
	0
	31,500
	Salary of year 1 –

salary of year 0
	Salary or year 1/

salary of year 0

	1
	34,150
	1,050
	1.032
	
	1
	32,753
	1253
	1.040

	2
	35,200
	1,050 
	1.031
	
	2
	34,055
	1302
	1.040

	3
	36,250
	1,050
	1.030
	
	3
	35,410
	1355
	1.040

	4
	37,300
	1,050
	1.029
	
	4
	36,818
	1408
	1.040

	5
	38,350
	1,050
	1.028
	
	5
	38,282
	1464
	1.040

	6
	39,400
	1,050
	1.027
	
	6
	39,805
	1522
	1.040


2.
Write the answers to questions a, b, and c using complete sentences. For question d, just write the function rule.

a. In which table are the successive differences constant?  
Table 1 indicating job 1. It shows successive constant differences from every value. 
b. What is that constant difference?  
1050 USD

c. What type of function can be used to model this salary offer?  
Linear function can be used to model this salary. 

d. Write the function rule 
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that gives the annual salary after t years on the job.  
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3.
Write the answers to questions a, b, and c using complete sentences. For question d, just write the function rule.

a. In which table are the successive ratios constant?  
Table 2

b. What is that constant ratio?  
1.040


c. What type of function can be used to model this salary offer?


 
Exponential function 

c. Write the function rule 
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that gives the annual salary after t years on the job.
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= 31,500e^0.039t

4.
Use your calculator to obtain, in the same window, the graphs of both salary functions over the domain 0 to 10 years. (Make sure the window you choose shows the outputs for both functions for the given domain.)

Window:

· Xmin = 0

· Xmax = 10

· Xscl = .5

· Ymin = 30000

· Ymax = 45000

· Yscl = 2500
Go to the Math Lab and either obtain a printout of the screen or copy it to the clipboard and paste it into your WORD document. In either case, label the axes with variable and word labels and label the tic marks on each axis. Look at the window on your graphing calculator to help with this. Label the graphs of each of the two functions with their respective function rules. Give the entire graph a title.  
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5.
How many years must you work in order for the annual salary of Job 2 to be more than the corresponding annual salary of Job 1? 
a. Explain how the answer is obtained using tables of values.
It would take about 6 years for the annual salary of job 2 to exceed the corresponding annual salary of job 1.

X: years of work

Y1: 33100 + (1050x)
Y2: 31500e^ (.039x) 


	X
	Y1
	Y2

	5
	38350
	38282

	6
	39400
	39805

	7
	40450
	41388


b. Explain how the answer is obtained using graphs.

When plugging in the two equations from the tables

Set window and graph 

2nd Calc.; press 5 (intersect)

X = 5.15 
6
a.  What equation can be solved to find the number of years it will take to double the starting salary for Job 1? 
33100 (2) = 33100 + (1050x)
b. Solve the equation algebraically (show the steps).
33100 (2) = 33100 + (1050x)

     66200 = 33100 + (1050x)

-    33100 = 33100

     33100 = 1050x

      1050 = 1050
31.52  x


Therefore, approximate time is 32 years 
c. Check it graphically. (Sketch the graph from your calculator or obtain a printout, label the graphs of each of the two functions with their respective function rules, write down the window used, draw an arrow pointing to the solution.) 
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d. Write your solution in sentence form. 
Approximately 32 years 
7a.What equation can be solved to find the number of years it will take to double the starting salary for Job 2?  
63000 = 31500e^ (0.039x)
b. Solve the equation graphically. (Sketch the graph from your calculator or obtain a printout, label the graphs of each of the two functions with their respective function rules, write down the window used, draw an arrow pointing to the solution.)
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Y1 = 31500e^ (.039x)

Y2 = 63000

Window:

•
Xmin = 0

•
Xmax = 20

•
Xscl = 2

•
Ymin = 30000

•
Ymax = 70000

•
Yscl = 5000

x = 17.77
c. Write your solution in sentence form. 

20 years would be the time taken for the starting salary of job 2 to double.

8.
In comparing the earning power of the job offers, one might be interested in the cumulative earnings, that is, the sum total earnings for all the years worked in the chosen job. TABLE 3 on the next page gives cumulative earnings for both job offers for the given number of years worked. For example, when t = 8, the table gives
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.  That means, after working 8 years in Job 1, the total earnings is $294,200.  
Note that the last column gives a comparison of the cumulative earnings of both jobs for the same number of years worked by calculating the difference.
Copy the table into your report and complete it.  
TABLE 3  

	Comparison of Cumulative Earnings

	t = # of Years Worked
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= Cumulative Earnings after t years on Job 1
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= Cumulative Earnings after t years on Job 2
	Difference in Cumulative Earnings: 
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	1
	$33,100
	$31,500
	$1,600

	2
	$67,250
	$64,229
	$3,021

	3
	$102,450
	$98,233
	$4,217

	4
	$138,700
	$133,565
	$5,135

	5
	$176,000
	$170,274
	$5,726

	6
	$214,350
	$208,414
	$5,936

	7
	$253,750
	$248,042
	$5,668

	8
	$294,200
	$289,216
	$4,984

	9
	$335,700
	$331,995
	$3,705

	10
	$378,250
	$376,443
	$1,807

	11
	$421,850
	$422,625
	-$775


9a. The ordered pair 
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occurs in the TABLE 1.  Explain the meaning of this ordered pair in the context of the situation.
It is simply the annual salary in the end of the second year of the job. 

b. The ordered pair 
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occurs in the TABLE 3.  Explain the meaning of this ordered pair in the context of the situation.

This pair represents the cumulative earnings of the job entirely for the two years. 

c.
The ordered pair 
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occurs in the TABLE 3.  Explain the meaning of this ordered pair in the context of the situation.

This is the difference in cumulative earnings for the two jobs. 
10a. Write a short paragraph describing the pattern of entries that appear in the ‘Difference in Cumulative Earnings’ column as t, the number of years worked, increases from 1 to 11. (Use the words increase and decrease.)   
The cumulative earning for the first job are increasing at a decreasing rate as opposed to that of the second job which are projected to be higher in the long run. The difference in cumulative earnings is increasing up to a certain point and then it eventually decreases to negative numbers. 
b. How many years must you work in order for the cumulative salary of Job 2 to be higher than the cumulative salary for Job 1?  Explain how TABLE 3 gives this information.
11 years; this is depicted in the table 3. 
11.
You would like to see the cumulative salary for each job after 20 years and wish you had function rules for 
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.    Your math major friend develops the following: 
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.  Use these function rules to find the cumulative salaries after 20 years.  Show your calculations. Round to the nearest dollar.  Comment on your findings.
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= 525 (20^2) + 32575 (20)

= $861,500
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= 31500 (1.039^20 -1) /0.039

= 31500(1.1494)/0.039


= $928,336

Cumulatively, the second job is preferable in the long last since it has the higher earnings in the long run. 

12.
Please write a well thought out paragraph that compares the pros and cons of each of the salary offers and indicates which job offer he/she would accept and why.  The information learned from all the tables should be incorporated into the analysis. Assume that except for the salary structure, the two jobs are equal (same commute, same benefits, etc.).  

Job 2 will be my choice. Considering long term benefits, the job is preferable since the salary grows each year with a rate of 3.9 percent. This, eventually will raise more money as the years go by. It is clear from the tables that job 1 would, after some years, stop exceeding or surpassing the salary earned in comparison to the job 2. Starting with a bigger amount as salary would entice people but cumulatively, the second job salary doubles within the initial 2 years, hence it is my choice. 
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