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1. (a) Expresstp, and tq,in terns of S(x).

(OR)
(b) Define deferred probability and derive the expression for deferred probability. Q)

(©) fSX) =15,

()F, (), (i), p, (i), and (iv) probebility dersity fumction of T(4).

0 <x <10, then calculate

(d)Find4if 4. = A+e€*and, p, =0.50. 10+5)
(OR)

(e) Derive force of mortality.

OIS =1 —1x—020 ,0 <x <10 .find (i) find median future life time of x =5, t%,, = 0.5.

(g) Derive probability density function of T((x). (4+615)

2. (a) Suppose a survival model is defined by the value of p, .
x + 0 1 2 3 4
Pt 09 08 06 03 0.
What are the corresponding values of S(x)for x =0,1,2,3,4 and 5.
(OR)
(b) Derive an expression for ,,D,. Q)

(c) Anaviary of birds which has a constant intake of 100 new born birds per year experience the
following mortality rates:

x [0 1T ]213]4]5
q(0) [03[01]02]04[07]1
(1)  What is the expected total number of birds in the aviary at any time?
(1)  What is the expected number living between ages 1 and 4?

(d) Prove thatl, ., =1, — .d,. 10+5)




(OR)
(e) Derive the expression for L, ,d, ,L, T ,e, and tabulate the values of L ,d, ,L, ,T, ,e, where
qo = 0.2, Q= 045, a2 = 0.50 yq3 = 0.65 44 = 1and takmg loz 100.

(f) Given that pyy = 0.999473, calculate (4G40, under the assumption of under distribution of death.

(10+5)
3. (a) In howmany years will a sum of money double itself when it is compounded?
(OR)
(b) Find the principle,if the amount with compound interest of 5% per annum is 3969 for the period
of 2 years. (e

(c) Ifthe probability density function of the future life time T is given by

. 0<t<80
g(t)=180 , then calculate

0 elsewhere

(1) the net single premium at a force of interest 9,

(11) the variance and

(iii) the 90™ percentile.

(d) Find the amount to which 1000 will accumulate the rate of interest corresponding to an effective

rate of discount at 3% per annum for 8 years. (10+5)
(OR)

(e) Assume that each of 100 independent lives 1s of age x, is subject to a constant force of mortality
u=0.04 and is insured for a death benefit amount of 10 units, payable at the moment of death.

The benefit payments are to be withdrawn from an investment fund earning interest at arate d =
0.06. Calculate the minimum amount to be collected at t=0, so that the probability is
approximately 0.95 that sufficient funds will be on hand to withdraw the benefit payment at the
death of each individual.

(f) Give an account of endowment insurance policy. 10+5)
4. (a) Derive the certain and accumulated value in annuities.
(OR)
(b) Explain Term —annuity due? &)

(¢) An alumni association has 50 members, each of age x. It is assumed that all lives are independent.
It is decided to contribute Rs. R to establish a fund to pay a death benefit of Rs . 10, 000/- to each

member. Benefits are to be payable at the moment of death. It is given that Zx =0.06 and

’ A, =0.01. Using normal approximation, find R so that with probability 0.95 the fund will be
sufficient to pay the death benefit.




(d) Rs. 3000 is deposited at a bank if January 1% of each year from 2001 —2009. What is the
accumulated value of this fund on December 31, 2009 at 3% annual rate of interest?
(10+5)
(OR)
(e) Aloan of Rs. 50, 000/- is taken on January 12, 2014. It has to be repaid by 15 equal installment
payable yearly at the beginning of the year based on an 8% annual rate interest, determine the
amount of installment.

24 —(A4.)
(f) Prove that Var(id ) = % : 8+7)
. (a) Calculate @, where itis given that 1o, = 0.40, 15, =7 and Sx:m =15.
(OR)
(b) For a whole life insurance with unit benefit, calculate P(4,.) and var (L) with the assumptions
that the force of mortality is constant 4 = 0.04 and force of interest § = 0.06. Q)

(c) For a three year temporary life annuity due one (30), you are given:
(i) Sx) = 1—5‘—0,0 <x <80
(i) i =0.05

e ifk =012
()Y = {dkgfifk =345 Calculate var (Y).

(d) Given (i) 1ot = 40, (ii) &, = 10.0 (iii) 810 = 15.0, (iv) ¥ = 0.94. Calculate A;1q).

(10+5)
(OR)

e) For a tully continuous wnole life msurance 1 on (x). Calculate P(A, given the following;
(e) For a full I whole life1 1 ). Calculate P(A,) he foll
(i) Premiums are determine using the equivalence principle.

(i) 224 = 036 and

(iii) a, =10.
® If . q, :c(0.96)

k+1

, k=0,1,2,... where ¢=0.04/0.96 and i=0.06, calculate P and Var(L).
&t
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