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**NO LATE SUBMISSION ALLOWED**
**SUBMISSION HANDED IN BY FELLOW CLASSMATE WILL NOT BE ACCEPTED**

NOTE: 
Use resources at home (Textbook, Notes, etc.) to answer the questions with your calculator (BA II PLUS or TI-83/84 / Insights graphing calculator) 
or Excel TVM Template (PV, FV, N, I, PMT and NPV functions/formulas available)

NOTES ON TEST:
**Please ensure to round all answers to 2 decimal places (whether it’s $, N for number of years or periods, or Interest rate %)
**Please include/show your work.  Show the formula or calculator buttons and values entered and button solved for.  Also, if helps you, definitely draw the time horizon graph.  It will help me grade and give partial credit if on the right track.
OPEN ENDED QUESTIONS (Three questions below):
Please ensure to write your responses below in the designated space to respond to questions.  Please show work (formulas, visuals), and for indication to your answer, please circle or highlight your response.  Type responses CLEARLY and LEGIBLE. 

1) Answer the 3 sub-questions:  At an interest rate of 8 percent and using the Rule of 72, how long will it take to double the value of a lump sum invested today?  How long will it take after that until the account grows to four times the initial investment? Given the power of compounding, shouldn't it take less time for the money to double the second time? (3 points) (round to 2 decimals)  
(NOTE: please write your response below and show the calculation formula with Rule of 72 to the answer.)
72/8 = 9 years 
9 years x 2 = 18 years
It will take 9 years for the lump sum invested today to double. It would take 18 years for that same lump sum to quadruple. No it shouldn’t take less time for money to double the second time because compounding does not have an effect on the amount of time it takes to double the investment a second time.
2) Answer the 2 sub-questions:  Suppose two athletes sign 10-year contracts for $80 million. In one case, we’re told that the $80 million will be paid in 10 equal installments. In the other case, we’re told that the $80 million will be paid in 10 installments, but the installments will increase by 5 percent per year. Who got the better deal and why? (3 poins)NOTE: Test out the two scenarios. Calculate PV of annuity with PMT. First scenario is $8Million each year PMT, with 5% what is PV? And Second scenario, the PMT could be like PMT of $6M, then $6.5M, $7M, $7.5M, $8M, $8.5M etc. for 10 years. With 5% what is PV? The higher PV scenario is better deal…. And explain why.
80 million in 10 year
x+ x +x +.............x =80
10x =80
x=10
Present value= 8/(1+r) +8/(1+r)^2+...............8/(1+r)
In second case
Installments will be like
x+ x*1.05 +x*1.05^2+ x*1.05^3+............x*1.05^10 = 80
Value of x will be less than 8, let us assume it to be 6.
The one with 5% increase installments will get less installments in the starting as compare to the another athlete
PV =6/(1+r) +6/(1+r)^2+..........................6/(1+r)^10
In this case PV will be lesser.
Therefore, athlete who gets paid in equal installments is getting the better deal since, according to the time value of money, money available at the present time is worth more than the same amount of money in the future due to its potential earning capacity. The athlete getting paid in 10 increasing installments would initially be earning less per installment than that of the other athlete.
3) Answer the 2 sub-questions:  You are considering two annuities, both of which pay a total of $20,000 over the life of the annuity. Annuity A pays $2,000 at the end of each year for the next 10 years. Annuity B pays $1,000 at the end of each year for the next 20 years. Which annuity has the greater value today? Is there any circumstance where the two annuities would have equal values as of today? Explain.  (3 points)
NOTE: Test out the two scenarios. Calculate PV of annuity with PMT. First scenario is $2,000 each year PMT for 10 years, and Second scenario is $1,000 PMT per year for 20 years.  For instance, use 10% interest rate, what is PV? The higher PV scenario is question, greater value …. And explain why.
Annuity would be worth a greater value today so long as the discount rate is positive. A circumstance where the two annuities would have equal values as of today is if the discount rate is zero. 
OPEN PROBLEMS (13 questions below) – 5 points each:
Please ensure to type your answers below in the designated space to respond to questions.  Please show work (formulas, visuals), and for clear indication to your answer, please circle or highlight your result/answer.

1) Gina invested $5,600 in an account that pays 5 percent simple interest. How much more money could Gina have earned at the end of ten years if the 5 percent interest had compounded annually? (NOTE: show results and type calculations used in steps a, b and c and final answer is c the diff)

  Timeline – Time Horizon – show to help visualize problem and assumptions, to determine what need to solve
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(a) Finance calculator - TVM Solver – show your inputs and then output – Compound Interest Only
	Values Entered (inputs)
	10
	
	5%
	$5,600
	-
	1
	1
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	 
	 
	
	
	$9,121.81
	 
	 
	 



(b) Result for Simple Interest Only
                       $5,600 x .05 = $280
	$280 x 10 years = $2,800
	$2,800 + $5,600 = $8,400


(c) Difference = Answer
        $9,121.81 - $8,400 = $721.81



2) Assume the total cost of a college education will be $250,000 when your child enters college in 15 years. You presently have $50,000 to invest. What annual rate of interest must you earn on your investment to cover the cost of your child's college education? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	15
	
	$50,000
	
	($250,000)
	1
	1
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	 
	11.33% 
	
	
	
	 
	 
	 







3) You're trying to save to buy a new $120,000 Jaguar. You have $30,000 today that can be invested at your bank. The bank pays 5 percent annual interest (compounded annually) on its accounts. How many years will it be before you have enough to buy the car? Assume the price of the car remains constant. (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)

  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	
	5%
	$30,000
	-
	$120,000
	1
	1
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	28.41 
	 
	
	
	
	 
	 
	 




4) You have just made a $1,500 contribution to your individual retirement account. Assume you earn a 10 percent rate of return (compounded annually) and make no additional contributions. How much more will your account be worth when you retire in 25 years than it would be if you waited another 10 years before making this contribution (what is difference of FVs 25 years from now versus the FV if wait 10 years – aka 15 years to grow)? 
(NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below. type calculations used in steps a, b and c)

a  In Finance calculator - TVM Solver – show your inputs and then output – 25 years from now
	Values Entered (inputs)
	25
	10%
	$1,500
	-
	
	1
	1
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	 
	 
	$16,252.06
	 
	 
	 



b  In Finance calculator - TVM Solver – show your inputs and then output – 15 years from now
	Values Entered (inputs)
	15
	10%
	$1,500
	
	
	
	
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	 
	 
	$6,265.87
	 
	 
	 



c Difference = $16,252.06 - $6,265.87 = $9,986.19 
    


5) You expect to receive $9,000 at graduation in 2 years. You plan on investing this money at 10 percent (compounded annually) until you have $60,000. How many years will it be until this occurs? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	
	10%
	$9,000
	-
	$60,000
	1
	1
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	19.90 
	 
	
	
	
	 
	 
	 


2 + 19.90 = 21.90 

6) Your older sister deposited $5,000 today at 6 percent interest compounded annually for 5 years. You would like to have just as much money at the end of the next 5 years as your sister will have. However, you can only earn 4 percent interest compounded annually. How much more money must you deposit today than your sister did if you are to have the same amount at the end of the 5 years? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	5
	6%
	$5,000
	-
	
	1
	1
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	 
	
	
	$6,691.13
	 
	 
	 

	
	
	
	
	
	
	
	
	




	Values Entered (inputs)
	5
	4%
	
	-
	$6,691.13
	1
	1

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y

	Solve for -output 1 field
	 
	 
	$5,499.62
	
	
	 
	 



$6,691.13 - $5,499.62 = $1,191.51 more dollars than your older sister

7) Compass Bank wants to appear competitive based on quoted loan rates and thus must offer a 5.75 percent annual percentage rate (APR) on its loans. What is the maximum rate the bank can actually earn based on the quoted rate? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)

For BA II Plus or Excel TVM template
	Values Entered (inputs)
	5.75%
	12
	

	 
	NOM
	C/Y
	EFF

	Solve for -output 1 field
	 
	 
	5.90%



Or For Graphing calculators - TI-83/84
 If solving for  	Eff(enter Nom%, c/y) =                        or If solving for  	Nom(enter Eff%, c/y) = 

8) Cornerstone Bank wants to earn an effective annual return on its consumer loans of 9.5 percent per year. The bank uses daily compounding on its loans. By law, what interest rate is the bank required to report to potential borrowers? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)

For BA II Plus or Excel TVM template
	Values Entered (inputs)
	
	365
	9.5%

	 
	NOM
	C/Y
	EFF

	Solve for -output 1 field
	9.08% 
	 
	



Or For Graphing calculators - TI-83/84
If solving for  	Eff(enter Nom%, c/y) =                        or If solving for  	Nom(enter Eff%, c/y) = 



9) Phil can afford $350 a month for 5 years for a car loan. If the interest rate is 5.25 percent compounded monthly, how much can he afford today to borrow to purchase a car? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	63
	5.25%
	
	($350)
	-
	1
	1
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	$5,260
	 
	
	 
	 
	 




10) Alexa plans on saving $2,500 a year and expects to earn an annual rate of 10.25 percent compounded annually. How much will she have in her account at the end of 45 years? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	45
	10.25%
	-
	
	$2,500
	
	1
	1
	END

	 
	N
	I/Y
	PV
	
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	
	
	 
	$136,478.25
	 
	 
	 





11) You are scheduled to receive annual payments of $8,100 for each of the next 6 years. The discount rate is 10 percent compounded annually. What is the difference in the present value if you receive these payments at the beginning of each year (Annuity due) rather than at the end of each year (Ordinary Annuity)? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below. Show/type results for a, b and c steps below.)

a  In Finance calculator - TVM Solver – show your inputs and then output – Ordinary Annuity
	Values Entered (inputs)
	6
	10%
	
	$8,100
	-
	1
	1
	END = 0

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	$35,277.67
	
	
	 
	 
	 



b  In Finance calculator - TVM Solver – show your inputs and then output – Annuity Due
	Values Entered (inputs)
	6
	10%
	-
	$8,100
	-
	1
	1
	BEGIN = 1

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	$38,805.37
	 
	
	 
	 
	 



c. Difference - result
$38,805.37 - $35,277.61 = $3,527.76

12) You are borrowing $15,500 to buy a car. The terms of the loan call for monthly payments for 4 years at 4.6 percent interest compounded monthly. What is the amount of each monthly payment? (change setting back to END mode) (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	48
	4.6%
	$15,500
	
	-
	12
	12
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	
	$354.15
	 
	 
	 
	 



13) Your employer contributes $150 a week to your retirement plan. Assume that you work for your employer for another 20 years and that the rate of return is 5 percent compounded weekly. Given these assumptions, what is this employee benefit worth to you in 20 years? (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	1,040
	5%
	-
	$150
	
	52
	52
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	
	
	$267,848.27
	 
	 
	 



MULTIPLE CHOICE QUESTIONS
Please answer the following 7 multiple choice questions and CIRCLE or HIGHLIGHT your answers on this exam for each question. Please write and show your calculation process steps on the test to help keep you on track and easier to grade your work for partial credit. Each multiple-choice question is worth 4 points.

1) You are investing $100 today in a savings account at your local bank. Which one of the following terms refers to the value of this investment one year from now? 
A. 	future value
B. 	present value
C. 	principal amounts
D. 	discounted value
E. 	invested principal

2) Which of the following statements related to interest rates are correct?
I. Annual interest rates consider the effect of interest earned on reinvested interest payments.
II. When comparing loans, you should compare the effective annual rates.
III. Lenders are required by law to disclose the effective annual rate of a loan to prospective borrowers.
IV. Annual and effective interest rates are equal when interest is compounded annually. 

A. 	I and II only
B. 	II and III only
C. 	II and IV only
D. 	I, II, and III only
E. 	II, III, and IV only

3) An ordinary annuity is best defined by which one of the following? 
A. 	increasing payments paid for a definitive period of time
B. 	increasing payments paid forever
C. 	equal payments paid at regular intervals over a stated time period
D. 	equal payments paid at regular intervals of time on an ongoing basis
E. 	unequal payments that occur at set intervals for a limited period of time

4) Which one of the following accurately defines a perpetuity? 
A. 	a limited number of equal payments paid in even time increments
B.	payments of equal amounts that are paid irregularly but indefinitely
C. 	varying amounts that are paid at even intervals forever
D. 	unending equal payments paid at equal time intervals
E. 	unending equal payments paid at either equal or unequal time intervals


5) The process of determining the present value of future cash flows in order to know their worth today is called which one of the following? 
A. 	compound interest valuation
B. 	interest on interest computation
C. 	discounted cash flow valuation
D. 	present value interest factoring
E. 	complex factoring

6) You have $5,600 that you want to use to open a savings account. There are five banks located in your area. The rates paid by banks A through E, respectively, are given below. Which bank should you select if your goal is to maximize your interest income?

A. 	4.61 percent, compounded annually
B. 	4.15 percent, compounded monthly
C. 	4.57 percent, compounded semi-annually
D. 	4.10 percent, compounded continuously
E. 	4.25 percent, compounded quarterly

7) Nadine is retiring at age 62 and expects to live to age 85. On the day she retires, she has $402,000 in her retirement savings account. She is somewhat conservative with her money and expects to earn 6 percent during her retirement years. How much can she withdraw from her retirement savings each month if she plans to spend her last penny on the morning of her death?  

A. 	$1,909.92
B. 	$2,147.78
C. 	$2,219.46
D. 	$2,416.08
E. 	$2,688.77
	
  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	
	
	
	
	
	
	
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	
	
	 
	 
	 
	 






BONUS QUESTIONS (Three) BELOW: These will be added points to your overall Total Exam 2 grade (along with an Extra Credit in-class assignment points). (+8 points potential)

BONUS Question 1) A preferred stock pays an annual dividend of $5.65 (this is a Perpetuity, dividends occur each year forever). What is one share of this stock worth today if the rate of return is 8.95 percent compounded annually? (+3 points) (NOTE: show results and show calculations used in financial calculator – which formula and the inputs into TVM Solve/Grid below)

  In Finance calculator - TVM Solver – show your inputs and then output
	Values Entered (inputs)
	
	
	
	
	
	
	
	END

	 
	N
	I/Y
	PV
	PMT
	FV
	P/Y
	C/Y
	PMT: END or BGN

	Solve for -output 1 field
	
	
	
	
	
	 
	 
	 











BONUS Question 2) You are considering between two mutual fund investment portfolios. The strategy of the two funds are similar with the exception of the most recent annual rate of return. Fund A has a rate of return of 10.9 percent, compounded daily. Fund B has a rate of return of 11.15 percent, compounded semiannually. Which Fund should you select and why? (+2 points)

Fund A 
For BA II Plus or Excel TVM template
	Values Entered (inputs)
	
	
	

	 
	NOM
	C/Y
	EFF

	Solve for -output 1 field
	 
	 
	



Or For Graphing calculators - TI-83/84
If solving for  	Eff(enter Nom%, c/y) =       
      or If solving for  Nom(enter Eff%, c/y) = 

Fund B 
For BA II Plus or Excel TVM template
	Values Entered (inputs)
	
	
	

	 
	NOM
	C/Y
	EFF

	Solve for -output 1 field
	 
	 
	



Or For Graphing calculators - TI-83/84
 If solving for  	Eff(enter Nom%, c/y) =     
      or If solving for  Nom(enter Eff%, c/y) = 

ANSWER: Which fund select.. A or B and why?_________________


BONUS Question 3) You just acquired a mortgage in the amount of $249,500 at 6.75 percent interest, compounded monthly. Equal payments are to be made at the end of each month for thirty years. How much of the first loan payment is interest? (Assume each month is equal to 1/12 of a year.)    (+2 points)
A. 	$925.20
B. 	$1,206.16
C. 	$1,403.44
D. 	$1,511.21
E. 	$1,548.60

