



PUSASQF103
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 Question 							     15 Marks 
A) 											       5 Marks 
The force of interest  for 
                                                for 
                                                for 

 Calculate the accumulated value of  at , invested at                                      

B)  											       5 Marks 
Sanjay has choice to receive one of the following three payments: -
a) Rs. X at time 12
b) Rs. 1250 at time n, Rs.2500 at time 2n, Rs. 3750 at time 3n
c) Rs. 6500 at time 10
The present value of all the three payment streams are equal at interest rate of i p.a. effective.
Given that v^n = 0.517541, Calculate i and X.

C) 											       5 Marks 
For each of the following calculate the equivalent effective annual rate of interest:
i) An effective rate of interest of  paid every 2 years  					  (1)
ii) An effective rate of discount of  per annum 						  (1)
iii) A force of interest  per month 								  (1)
iv) A nominal rate of discount of  per annum convertible quarterly 	    			  (1)
v) A nominal rate of interest of  per annum convertible every 2 years 		                 (1)	



Q2 Answer the following 								    15 Marks.  
A)  											       5 Marks 
The  trust runs the investment fund which had following fund value at the various dates:
	      Date
	Fund Value (in Rs crores)

	 January, 2011
	30.50

	 September, 2011
	33.00

	 December, 2011
	38.50

	 July, 2012
	41.05

	 December, 2012
	45.00

	 June, 2013
	45.60

	 December, 2013
	47.00












Over the three years period the investment fund has the following inflows and outflows:
	Date
	In-flows (in Rs crores)
	Out-flows (in Rs crores)

	 October, 2011
	6.00
	-

	 June, 2012
	4.50
	-

	 July, 2013
	-
	2.50









i)Calculate the annual effective TWRR & MWRR earned in the fund from 1/1/2011 -31/12/2013 	  (4)
ii) Why TWRR is better measure of investment performance than MWRR 			  (1)





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) Explain what is a discounted payback period (DPP) for a project 				  (1)
ii)Given that the venture will be financed by bank loans on the basis of an effective annual rate of  and that the loans may be repaid continuously, find the discounted payback period (DPP) for the project. 											  (2)
iii) After the loan has been repaid the businessman will deposit all the available income in an account which will earn interest of  p.a. Find the accumulated amount in the account in 22 years' time. (2)

C) 											       5 Marks 
Ravi wishes to receive an annuity which is payable monthly in arrears for 15 years. The annuity is to commence in exactly 10 years at an initial rate of INR 12,000 per annum. The payments increase at each anniversary by 3% per annum. Ravi would like to buy the annuity with a single premium 10 years from now.
 Calculate the single premium required in 10 years’ time to purchase the annuity assuming an interest rate of 6% per annum effective. 

 




Q3 Answer the following. 								     15 Marks 
[bookmark: bookmark=id.30j0zll][bookmark: bookmark=id.gjdgxs]A)      											       5 Marks 
Simran is in the process of strategizing the establishment of a boarding facility near Andheri to address the increasing demand from college students in the area. To kickstart this venture, she foresees an initial expenditure of INR 20 Crores for the acquisition of a suitable building. Her plan is to commence the project on July 1, 2024. Subsequently, on January 1, 2025, there will be an additional investment of INR 2 Crores allocated for redevelopment and operational enhancements.
Equipped with a total of 50 beds, Simran anticipates a monthly rental income of INR 360,000 per bed for the next ten years. Following this decade, she envisions selling the property for INR 40 Crores. Determine Internal Rate of Return (IRR) for this project.

B) 											       5 Marks 
Suresh is embarking on a venture to establish a lucrative paying guest business and has sought assistance from a friend who works in banking to secure the necessary financing. Her financial requirement consists of a loan amounting to INR 22 Crores, which will be disbursed in two parts. Initially, she intends to receive INR 20 Crores on July 1, 2024, followed by an additional INR 2 Crores six months later. She has devised a plan to repay this loan through monthly advance installments spanning a 15-year period. These installments are set to commence half a year after the second loan disbursement. Your task is to calculate the exact installment amount, as well as the total capital repaid within the first 10 years of instalment payments. Consider i = 8%.

C)  											       5 Marks 
Mr. Elon Tusk a billionaire investor is looking for your advice to invest his wealth. He is really confused a new scheme launched by MP Jorgan Chase Bank. The bank offers different rates on investment and interest earned. The rate of interest provided on the principal invested is 7% pa effective and on interest it is 6% pa effective. Mr Tusk wants to invest 1 million USD pa for 10 years in advance into this account. He wants you to calculate the maturity value at the end of years













Q4 Attempt question 4A or question 4B. 						     15 Marks 

A)
Akash wants to take a loan of Rs 10 Lacs from ABC bank for his higher education. The bank charges an interest of  per annum convertible quarterly on the loan. The bank offers the following two options for the loan repayment:
Option (i) - No repayment will be required for next 2 years. After two years, the accumulated loan amount will need to be repaid over 20 equal half-yearly installments payable in advance.
Option (ii) -Only interest will need to be paid over next 2 years annually in arrears. The loan outstanding will need to be paid over 10 increasing annual installments, increasing at the rate of Rs  - per annum payable in advance.
a) Calculate the first installment amount to be paid after first two years of the loan for each of the above options.  										                 (5)
b) Calculate the total amount Akash needs to pay in the case of option (ii). 			  (5)
c) Calculate the amount of capital repaid in the 9th installment, in the case of option (ii).                  (5)

                                                                  		  OR
 B)
An investment project gives rise to the following cash flows. At the beginning of each of the first three years ' 180,000 will be invested in the project. From the beginning of the first year until the end of the twenty-fifth year, net revenue will be received continuously. The initial rate of payment of net revenue will begin at ' 25,000 per annum. The rate of payment is assumed to grow continuously at a rate of  per annum effective.
i) In respect of an investment project, define:
  a) the discounted payback period 							             (1.5)
  b) the payback period 									             (1.5)
ii) Discuss why both the discounted payback period and the payback period are inferior measures compared to the net present value for determining whether to proceed with an investment project or not. 												  (2)
iii) Calculate the net present value of the project at an effective rate of interest of  per annum.  (5)
iv) Calculate the discounted payback period of the project at an effective rate of interest of  per annum 												  (5)
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