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ASSIGNMENT #1 
Assignment Problems 
1. On Naomi’s sixth birthday, her parents put $24,000 into an investment account that promises to pay a fixed interest rate of 8 percent per year. How much money will she have in this account when she turns 18? Round to two decimal places.
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Years
	6
	18

	Cash flow
	$24,000
	?



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The required variable is Future Value FV. 
Rationale: The question seeks to find the money that will have accumulated by the time Naomi attains 18 years from the initial sum of $24,000. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV= $24,000, PMT = 0, N = 12 years, Rate = 8%
Rationale: The amount deposited at her sixth birthday is $24,000 thus the present value. There will be no yearly addition deposits thus PMT=0. N represents the number of years from 6 to 18 and subtracting gives us 12 years. The annual rate by which the investment will grow is 8% which is the rate.   
(iv) Calculate the correct value of the variable identified in step (ii). 
PV= $24,000, PMT=0, N=12, I=8%. Calculated Future Value (FV) = $60, 436.08. 
 
2. Joel has $3,600,000 in a Roth IRA and is ready to retire.  He plans to withdraw equal amounts at the end of each year for the next 20 years.  If the funds remaining in the account continue to earn 8% annually, how much can he withdraw each year? Round to two decimal places. 
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Years 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Cash flow
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	$0



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The required variable is regular payments PMT. 
Rationale: Joel want to know the regular amounts that he will be receiving for a fixed period of time (20 years). The fixed regular withdrawals is the PMT. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV= $3,600,000. FV= 0, N= 20 years, Rate= 8%
Rationale: The present value is the amount that Joel has accumulated which will form the basis of calculations. Future Value (FV) is zero because after 20 years he want to have withdrawn all the money. N is the number of years over which he want to withdraw. Rate is given by factor by which the amount will be increasing each year. 
(iv) Calculate the correct value of the variable identified in step (ii). 
PV= $3,600,000. FV= 0, N= 20 years, Rate= 8% 
Calculated PMT = $ 366, 667.95. This is the amount that he can withdraw each year for 20 consecutive years. 
3. Alice would like to raise $420,000 in ten years for her son to go to college.  She plans to deposit equal amounts into an account at the end of each year earning 13% annually.  How much must she invest each year if the first deposit is made at the end of the first year? Round to two decimal places. 
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Year
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Cash flow
	?
	
	
	
	
	
	
	
	
	$420,000



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The variable to be calculated is PMT. 
Rationale: Alice plans to deposit equal instalments each year to attain her target. PMT is equal payments or cash flow/outflow that she will be making. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV= 0, FV= $420,000, N= 10, Rate= 13%
Rationale: PV is zero because she have not invested any amount yet. FV is the amount of money that she want to have in future and is given by $420,000. Rate is the yield that her deposits would be earning each year and is given by 13%.
(iv) Calculate the correct value of the variable identified in step (ii). 
PV= 0, FV= - $420,000, N= 10, Rate= 13% 
Calculated PMT = $22,801.61. This is the annual deposits she should make to achieve her target. 
4. You deposited $1,000 into your savings account twelve years ago.  Today, the amount has doubled to $2,000.  What annual rate of interest did your account generate?  Submit your answer as a percentage and round to two decimal places. 
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Year
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Cash Flow
	$1000
	
	
	
	
	
	
	
	
	
	
	$2000



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The required variable is rate. 
Rationale: the question want to determine the factor by which the money was being compounded annually. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV=1000, FV=2000, PMT=0, N= 12. 
Rationale: Present value represent the amount that was initially invested = $1000. Future value represent the amount that have been compounded over the 12 years period = $2000. PMT is zero because there was no regular deposits. N is the period over which the money was invested = 12 years. 
(iv) Calculate the correct value of the variable identified in step (ii). 
PV=-1000, FV=2000, PMT=0, N= 12. 
Calculated Rate = 5.95%. This was the factor by which the amount was being compounded. 
5. Abner Corporation takes out a $200,000 loan for a piece of new machinery. The annual payments are $21,878.23.  If the loan accrues 7.5% interest per year, how many loan payments must the company make? Round to the nearest number of years. 
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Years
	0
	1
	?

	Cash Flow
	$200,000
	-$21,878.23
	-$21,878.23



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question.
The variable being sought is N.
Rationale: N is the periods over which the loan will be paid or the number of instalments needed to clear the loan. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV= $200,000, FV= 0, PMT= -$21,878.23, Rate= 7.5%
Rationale: PV is the principle amount that have been loaned. Future Value (FV) is zero because after the end of period the loans should be paid in full. PMT is the number of regular equal instalments that should be paid to each period = $21,878.23. Rate is the interest rate as charged by the lender for the loan. 
(iv) Calculate the correct value of the variable identified in step (ii). 
PV= $200,000, FV= 0, PMT= -$21,878.23, Rate= 7.5%
Calculated N= 16. Abner Corporation will make 16 annual instalments of $21,878.23 to pay the loan completely. 
6. Harley invested $5,000 into various stocks and bonds exactly nine years ago.  During that time, her account earned an average rate of return of 9.5% per year, compounded monthly.  How much is her account worth today?  Round to two decimal places. 
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Years 
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Cash Flow
	$5000
	
	
	
	
	
	
	
	
	?



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The variable in question is FV.
Rationale: Future Value FV is the amount that is expected to be received after a particular period of time being compounded at a fixed rate. The FV is the amount that Harley received after investing $5000. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV=$5000, PMT=0, N= 108 months, Rate= 9.5%/12. 
Rationale: Present value PV is the initial amount invested=$5000. PMT is regular investments, it is zero because he made investment once. N is the number of periods that the amount will be compounded. It is 108 because the amount will be compounded monthly = 12*9= 108. Rate is the factor by which the investment will grow. We are given annual rate, since the amount will be compounded monthly we calculate the monthly rate by dividing annual rate by 12. = .095/12
(iv) Calculate the correct value of the variable identified in step (ii). 
PV=$5000, PMT=0, N= 108 months, Rate= 9.5%/12. 
Calculated FV = $11,717.36. This is the value of her account after compounding for the last 9 years.
7. Jamie plans to retire in 30 years.  She decides to put $200 into a Roth IRA at the end of every month starting at the end of this month.  She expects the IRA to earn 12% per year compounded monthly.  How much will she have accumulated in the account at the end of 30 years?  Round to two decimal places.
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Months 
	1
	30

	Cash Flow
	$200
	?



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The variable being sought is FV.
Rationale: Jamie want to know the amount that she will get in her account after 30 years if she save $200 each month. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV=0, PMT=$200, N=30*12= 360, Rate= .12/12= 0.01
Rationale: there is no initial amount that she have saved thus present amount is zero. PMT is the regular payments that she will be making each month=$200. N is the number of periods which the money will be compounded = 360 because compounding will be monthly, we multiply the number of years by months in a year. Rate is 0.01 being the rate of return for each month.
(iv) Calculate the correct value of the variable identified in step (ii). 
PV=0, PMT=$200, N=30*12= 360, Rate= .12/12= 0.01
Calculated FV = $698,992.83
8. Durran has recently acquired a rare art piece that he plans to put on display in his private collection.  He estimates that revenues generated from donations and admissions tickets to see the new exhibit will be $19,000 per year for the next six years.  If he requires a rate of return of 4%, how much are the expected cash flows worth for him today?  Round to two decimal places. 
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Years 
	1
	2
	3
	4
	5
	6

	Cash Flow
	$19,000
	$19,000
	$19,000
	$19,000
	$19,000
	$19,000



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The required variable is PV.
Durran want to know the present value of future cash flow. This is found by discounting the expected cash flows.
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs.
FV= $19,000*6 = $114,000. PMT=$19,000, N=6, Rate=4%
Rationale: Future Value is the total amount that is expected to be collected over the six year period, it is given by expected annual collection multiplied by the number of years which the cash flow is expected. PMT refer to the number of regular cash flow for each year. N is the number of years that the cash flow will be expected to be generated. Rate refer to the expected return that Duran expect from the investment.  
(iv) Calculate the correct value of the variable identified in step (ii). 
	FV= $19,000*6 = $114,000. PMT=$19,000, N=6, Rate=4%
Calculated PV = $270,272.90 = this is the cumulative value of future cash flows now.
9. Luke wants to save up $2,000 in two years for a new computer.  He can invest in a fund earning a 16% rate of return, compounded monthly.  How much must he deposit into the fund today to have the necessary funds in two years?  Round to two decimal places.
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Months
	1
	24

	Cash Flow
	?
	$2000



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The required variable is PV. 
Rationale: The amount that should be compounded to reach Luke’s target by the end of the 2 years is what is being queried. 
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
FV=$2000, PMT= 0, N= 2*12 = 24, Rate= .16/12 = .013
Rationale: Future value is the amount that Luke want to raise by the end of the two years. PMT is the number of equal and regular instalments, it is zero because Luke want to save in one instalment. N is the number of period over which the amount will be compounded, since compounding is monthly, the two years are multiplied by months in a year. Rate is the promised rate of return, it is divide by 12 to get the rate which will be used to compound in each month.
(iv) [bookmark: _GoBack]Calculate the correct value of the variable identified in step (ii). 
FV=$2000, PMT= 0, N= 2*12 = 24, Rate= .16/12 = .013
Calculated PV= $1,455.37. This is the amount that Luke must invest now to guarantee $2000 at the end of two years.
10. Cillian takes out a payday loan for $400.  In one month, he must pay back the loan plus $50 in interest.  Assuming monthly compounding, what is the annual interest rate (APR) he is being charged?  Submit your answer as a percentage and round to two decimal places. 
(i) Develop the timeline (linear representation of the timing of cash flows) 
	Month 
	0
	1

	Cash Flow
	$400
	-$450



(ii) Identify the time value of money variable (PV, FV, PMT, N or Rate) which needs to be calculated in the question. 
The required variable is rate.
Rationale: rate is the interest that bank charges. It is given as a percentage.
(iii) Identify the values of the remaining four variables (PV, FV, PMT, N or Rate) from the question. Be sure to input positive or negative signs. 
PV =$400, FV=0, PMT=450, N=1
Rationale: PV is the principle amount that is advanced by the lender. FV is the future value of amount invested. In our case it will be zero because Cillian have not made an investment and wants to clear the loan. PMT is the equal and regular instalment that are paid in a period. Cillian will make one equal instalment of $450. N is the number of period over which the loan will be paid. In our case it will be paid in one instalment thus N=1.
(iv) Calculate the correct value of the variable identified in step (ii). 
PV =$400, FV=0, PMT=450, N=1
Calculated Rate= 12.50% per month. 
Annual Interest Rate APR= 12.50*12 = 150%. 
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1 
