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Exercise 1. [9]

We consider an annuity for n periods in which payments are being made
continuously at the rate f(t) at exact every moment t and the interest rate is
variable with a variable force of interest §,.

1) Give the formula of the present value of this annuity
2) Find the present value for 10-years annuity if f(t) = e'and §, = 1.

3) We suppose that f(t) =t and §, = & (constant). ™=~ that the nrecent
valne of this annuity is equal to:
a, — nv"

(a), = 5
Where @, is the present value of an annuity payable continuously for
n periods.
4) Deduce that the accumulated value of this annuity is equal to:
. 5, —n
Us$), =

5) Deduce from 3) the present value of the corresponding perpetuity.

6) Determine the present value and the accumulated value that pays a rate of
2t + 3withafor of e t& 9% fromO to 10 yea







™ tercise 4. [8)

You are giving the following information about a loan of L that is to be repaid
with a series of 16 annual payments.

(i)  The first payment of 2000 is due one year from now.

(1) The next seven payments are each 3% larger than the preceding
payment.

(iii)) From the 9% to the 16" payment, each payment will be 3% less
than the preceding payment.

(iv) The loan has an annual effective interest rate of 7%.

1) Find the present value of the first eight payment at t=0.
2) Find the present value of the last eight payments at t=0.

3) Deduce the total amount L of the loan.

Exercise S. [7]

1) Give the formula of the accumulation function from 0 to t years with
the force of interest equals to §(t) for 1 unit of capital.

2) The annual force of interest credited to saving account is defined by:
tZ

with t in years. Austin deposits 500 into this account at time 0.
Calculate the time in years it will take for the fund to be worth
2000.

(A) 6.7
(B) 8.8
(C) 142
(D) 16.5
(E) 189



