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V46/S14011/EE/20160708

Time : 3 Hours Marks : 80

Instructions :
1. All Questions are Compulsory.
2. Each Sub-question carry 5 marks.
3. Each Sub-question should be answered between 75 to 100 words. Write every questions

answer on separate page.
4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.
a) i) Define the effective rate of discount over a given time period with an example.

2
ii) A deposit of Rs.7049 is accumulated at the following rates of interest : 6% per

annum nominal convertible monthly for first two years followed by 1.5% per
quarter simple for next two and a half years followed by a rate of discount of
6% per annum convertible monthly for next one and a half years. Calculate the
accumulated amount after 6 years. 3

b) The nominal rate of discount per annum convertible monthly is 5.5%.
i) Calculate, giving all your answers as a percentage to three decimal places: 3

A : the equivalent force on interest.
B : the equivalent effective rate of interest per annum.
C : the equivalent nominal rate of interest per annum convertible monthly.

ii) Explain why the nominal rate of interest per annum convertible monthly
calculated in part (i) (C) is less than the equivalent annual effective rate of interest
calculated in part (i) (B). 1

iii) Calculate, as a percentage to three decimal places, the effective annual rate of
interest from an investment that pays 12% interest at the end of each two -year
period. 1

c) i) A 90-day government bill is purchased for £96 at the time of issue and is sold
after 45 days to another investor for £97.90. The second investor holds the bill
until maturity and receives £100. Determine which investor receives the higher
rate of return. 2

ii) A Life Insurance Company sells a 25 year annuity certain plan to its customers.
In return for a single premium, the insurance company would pay the customer
an inflation linked annuity payable annually in advance. Discuss the cash flows
to the insurance company. 3

d) Manjit makes deposits of 100 at time 0, and X at time 3. The fund grows at a force of
interest of 2 100, 0t t tδ = > . The amount of interest earned from time 3 to time 6 is
X. Calculate the value of X. 5
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e) i) Describe the cash flows by representing on a timeline: 3
1) For an organization which provides a 3-year annuity certain, with level

payments made at the end of each year.
2) For a borrower of a 3-year fixed interest-only loan, with repayments made

at the end of each year.
ii) An investor must make a payment of £1747.17 in 4 year’s time. The investor

wishes to make provision for this payment by investing a single sum now in a
deposit account that pays nominal rate of discount of 13.87% pa convertible
monthly. How much should the initial investment be? 2

2. Solve any four sub-questions.
a) The force of interest ( )tδ  can be expressed as function of time t(measured in years)

as under:
        ( )tδ  = 0.05                             0 < t ≤ 10
                 = 0.006t                         10 < t ≤ 20
                 = 0.003t + 0.0002t2       20 < t

i) Calculate the present value of Rs.100 at time t = 25. 4
ii) Calculate the effective rate of interest per unit time from time t = 19 to time

t = 20. 1
b) Saina has invested a sum of  Rs.40lakh. Exactly one year later, the investment is worth

Rs.44.4 lakh. An index of prices has a value of 224 at the beginning of the investment
and 240 at the end of the investment. She pays tax at 30% on all money return from
investment. Calculate (i) Money rate of return per annum before tax (ii) Inflation rate
and (iii) Real rate of return per annum after tax. 5

c) An investment firm offers a product to its customers which gives continuous rate of
return at the following rate, where t is measured in years:

( )tδ =        0.005+0.01t            0 < t ≤  10
=        0.002t                     10 < t ≤ 15
=        0.03+0.02t               t >15

Find the effective continuous rate of return to a customer for a 20 year product. 5
d) A continuous cash flow is to be paid at a rate of ( ) 10 10ttρ = +  for 3 < t < 4  and

2( ) 50t tρ = −  for 5 < t < 6. The force of interest applicable during the period is:

( )tδ =      0.01+0.01t             0≤ t < 4
=      0.15–0.003t2         4≤ t < 6
=      0.06                         t ≥  6

Find the total accumulated value of the above mentioned payment streams at time 10.
5
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e) i) Consider the four payments : Rs.100 on 1 January 2005, Rs.130 on 1 January
2006, Rs.150 on 1 January 2008 and Rs.160 on 1 January 2009.

If t = 0 on 1 January 2004 and 3( ) 0.92 [( 2) 100]t tν = − − , calculate the value
of these payments on 1 January 2007. (Express the value as a sum of a discounted
value and an accumulation). 3

ii) Calculate the present value as at 1 January 2005 of a single payment of Rs.5,000
payable on 31 December 2016. Assume effective rates of interest of 8% per
annum until 31 December 2011 and 6% per annum there after. 2

3. Solve any four sub-questions.
a) An investor intends to purchase 12-year annuity certain paying:

£4,000 per annum monthly in advance during the first four years:
£5,000 per annum quarterly in advance during the second four years;
£6,000 per annum continuously during the final four years.
If the effective rate of interest will be 7% per annum for first six years and 9% per
annum for remaining six years, find present value of the annuity. 5

b) i) Describe what the term a|m n  denotes. 2

ii) Prove that a|m n   = 
m

nV a 3
c) An investor wants to make following three investments:

Rs.10,000 per annum payable continuously over a period of three years from now;
Rs.10,000 per annum payable monthly in advance, starting from beginning of 2nd year
for a period of two years; and
Rs.10,000 per annum payable half yearly in advance, starting from beginning of 3rd

year for a period of one year.
Calculate the accumulated amount at end of the third year from now at an interest rate
of 10% per annum. 5

d) Assuming a rate of interest of 6% pa, calculate the present value as at 1 January 2004
of the following annuities, each with a term of 25 years:
i) An annuity payable annually in advance from 1 January 2005, initially of

£3,000 pa, and increasing by £500 pa on each subsequent 1 January. 2
ii) An annuity as in (i), but only 10 increases are to be made, the annuity then

remaining level for the remainder of the term. 3
e) An employee proposes to purchase an annuity which is payable monthly in arrears for

10 years. The payments increase at each anniversary by 2% per annum. The annuity is
to commence is exactly 8 years at an initial rate of Rs.20,000 per annum.
Calculate the amount required in 8 year’s time to purchase the annuity assuming an
interest rate of 9% p.a. effective. 5
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4. Solve any four sub-questions.

a) A bank offers two repayment alternatives for a loan that is to be repaid over ten years.
The first requires the borrower to pay £1,200 per annum quarterly in advance and the
second requires the borrower to make payments at an annual rate of £1,260 every
second year in arrears.

Determine which terms would provide the best deal for the borrower at a rate of
interest of 4% per annum effective. 5

b) A bank makes a loan to be repaid by instalments paid annually in arrears. The first
instalment is Rs.4000, the second is Rs.3800 with the payments reducing by Rs.200
per annum untile the end of the 15th year, after which there are no further repayments.
The rate of interest charged is 4% per annum effective.

i) Calculate the amount of the loan. 3

ii) Calculate the capital and interest components of the first payment. 2

c) A company has just bought an office block for Rs.6 million, which it will rent out to
a number of small businesses. The total rent for the first year will be Rs.120,000,
increasing by 4% pa compound in each future year. It will be sold after 20 years for
Rs. 8.5 million.

Assuming that rent is paid in the middle of each year, calculate the yield the company
will obtain on this investment. Ignore tax. 5

d) A man borrows £7,500 to buy a car. He repays the loan by 24 monthly instalments in
arrears. The flat rate of interest is 9% pa.

i) What is his monthly payment? 2

ii) What is the APR on this transaction? 3

e) i) Investor A purchased a bond with exactly 8 years to redemption at a gross
redemption yield of 6.25% pa effective. The bond is redeemable at 110% of its
face value. It pays coupon of 4.5% p.a half-yearly in arrears.

Calculate the price paid by investor A for the bond. 3

ii) An investor deposits Rs.4000/- in a bank. He withdraws this amount in ten level
annual payments starting a year after the deposit. Along with the tenth annual
payment, the investor will also be refunded a certain percentage of the deposite
amount.

Calculate the percentage, given that the annual rate of interest is 7% per annum.
2
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