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Financial Mathematics
Time: 2 hours
		Total Marks: 60 marks

Note: 
1. The candidate has option to either attempt question 4A or question 4B. Rest all questions are mandatory.
2. Numbers to the right indicate full marks.
3. The candidates will be provided with the formula sheet and graph papers (if required) for the examination.
4. The candidates should only write the option alphabet for answers in case of the MCQ based questions.
5. Use of approved scientific calculator is allowed.

Q1 Answer the following 								    15 Marks. A.   											       5 Marks 
Derive, from the first principles, the formula for  for i >0.

B. 											       5 Marks 
The nominal rate of discount per annum convertible quarterly is 8%. 
i) Calculate the equivalent force of interest. 							  (1) 
ii) Calculate the equivalent effective rate of interest per annum. 					  (1) 
iii) Calculate the equivalent nominal rate of discount per annum convertible monthly. 		  (1)
iv) Calculate the equivalent nominal rate of interest convertible biennially 			  (2)

C.  											       5 Marks 
The Force of Interest is given by: 

Calculate the Accumulated value at time 10 for the investment made at time 0 of Rs 100 and Rs 200 at time 3  	 

Q2 Answer the following   								    15 Marks. A 											       5 Marks 
On 1st November 1985, a man was in receipt of three annuities mentioned below: 
Annuity 1: INR 200 per annum payable annually on 1st February each year, the final payment being 1st February 2007 
Annuity 2: INR 320 per annum payable quarterly on 1st January, 1st April, 1st July and 1st October each year, the final payment being 1st January 2002 
Annuity 3: INR 180 per annum payable monthly on the first day of each month, the final payment being 1st August 2004 
Immediately after receiving the monthly payment due on 1st November 1985, the man requested that these three annuities be combined into a single annuity payable half yearly on 1st February and 1st August in each subsequent year, the final payment being 1st February 2007. The man’s request was granted. Find the amount of the revised annuity, given that it was calculated at an interest rate of 8% per annum effective, all months are assumed to have equal length		

B 										         	        5 Marks 
A businessman has decided to purchase a leasehold property for INR 800,000 with a further payment of INR 50,000 for repairs in one year’s time. The income associated with letting the property will be INR 100,000 per annum payable continuously for 20 years commencing in two years’ time.
i)  Given that the venture will be financed by bank loans on the basis of an effective annual rate of 7% and that the loans may be repaid continuously, find the discounted payback period (DPP) for the project.  										             (2.5)
ii) After the loan has been repaid the businessman will deposit all the available income in an account which will earn interest of 6% per annum. Find the accumulated amount in the account in 22 years’ time.                                                                                                                                                                   (2.5)

C 											       5 Marks Mr. Marshad Hetha, a businessman, is due to receive a payment of Rs. 1,00,000 four months from now. However, he has been given an option of receiving the payment immediately at a commercial (i.e. simple) discount rate of 12% per annum. 
i) What amount will he receive now should he exercise the option of immediate receipt? 	  	 (1)
ii) If he receives the amount now, he has the following investment options: 			  (3)
· Malamal Scheme will return the initial amount plus Rs. 40,000 after 4 years
· Double Lakhpati Scheme will return twice the initial amount after 8 years
Which option offers a better effective rate of interest? 
iii) What would your investment recommendation be?					  	  (1)


Q3 Answer the following 								    15 Marks. 
A 											       5 Marks 
Ravi has INR 100,000 in his bank account. From this account he makes quarterly payments for a loan in arrears for 5 years at the rate of INR 3,000 per annum, the payment increasing by INR 1,000 per annum. The payments are deferred for one year, i.e., the first quarterly payment is at the end of 15 months from now. Calculate the amount remaining in the corpus at the end of 6 years from now if the bank account earns interest at the rate of 8% per annum convertible monthly for the first 3 years and 12% per annum convertible half - yearly for the next 3 years.			 			
B 											       5 Marks 
Find the money-weighted rate of return and the time-weighted rate of return over the last two years for my investment in Sahi Hai Mutual Fund.
	Date
	Transaction
	Invested Amount (end of day)

	1-Jan-17
	Initial investment of 10,000
	10,000

	1-Apr-17
	Fund inflow of 10,000
	21,500

	1-Jan-18
	Fund inflow of 20,000
	46,000

	1-Jul-18
	Fund outflow of 20,000
	18,000

	31-Dec-18
	None
	21,000




C  											       5 Marks  Sania, Jaya, and Lisa each borrow Rs.5000 for five years at a nominal interest rate of 12% per annum, compounded half-yearly. Sania has interest accumulated over the five years and pays all the interest and principal in a lump sum at the end of five years. Jaya pays interest at the end of every six-month period as it accrues and the principal at the end of five years. Lisa repays her loan with 10 level payments at the end of every six-month period. Calculate the total amount of interest paid on all three loans.											

Q4 Attempt question 4A or question 4B.  						     15 Marks 
A)
A loan is repayable by an increasing annuity payable annually in arrears for 15 years. The repayment at the end of the first year is Rs.3,000 and subsequent payments increase by Rs.200 each year. The repayments were calculated using a rate of interest of 8% per annum effective. 
a) Calculate the original amount of the loan. 					  		  (4)
b) Construct the capital/interest schedule for years nine (after the eighth payment) and ten, showing the outstanding capital at the beginning of the year, the interest element and the capital repayment.    
                                              									  (6)
c) Immediately after the tenth payment of interest and capital, the interest rate on the outstanding loan is reduced to 6% per annum effective. Calculate the amount of the eleventh payment if subsequent payments continue to increase by Rs.200 each year, and the loan is to be repaid by the original date, i.e. 15 years from commencement. 						  (5)
     							
     						 OR 
B)
i) Define the Terms with reference to an investment Project 
a) Discounted payback period 
b) Payback period 										  (2)
ii) Compare both the discounted payback period and the payback period with the net present value for determining whether to proceed with an investment project and explain why the latter is a superior measure.										  (3) 
iii) An investor is looking to invest in an infrastructure project. He has two choices available between two different cities. For each of the projects, the expected cashflows have been advised to the investor as being as follows. For Project A, an initial expense of INR 170,000 has been estimated. This is followed by a further outgo of INR 20,000 at the end of first year and INR 10,000 at the end of second year. However, the project promises impressive incoming cash flows of INR 20,000 each at the end of year 1 and 2, and income of INR 200,000 at the end of year 3. On the other hand, Project B demands an initial investment of INR 30,000 more than that of Project A, but no further ongoing expenses. In return, this project is expected to provide an income of INR 14,000 per annum at the end of each of the first 6 years. This is followed by the return of the entire initial investment at the end of the 6th year. 
a) Calculate the internal rate of return (correct to 1 decimal place) for each project. 		  (5)
b) Calculate the net present value of each project using a risk discount rate of 6% per annum. 	  (3)
c) The investor is looking to explore the option of funding the projects through borrowing money from a bank. However, he is unsure about the impact this would have on the profitability of the projects. Calculate the maximum interest rate that could be charged by the bank, above which each project becomes unprofitable. Mention any other factors that the investor should consider when deciding between the projects. 									  (2)
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