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FELLOWSHIP EXAMINATION

MATHEMATICAL BASIS OF LIFE ASSURANCE
Time: 3 Hours] [ Total Marks : 100
Answer any FIVE questions only.
All guestions carry 20 marks each.

I. a} Fromthe bag containing & red balls, 5 black balls and 3 white balls, a ball Marks

is drawn, its colour noted and replaced. Then a ball is again drawn. Find

the following probabilities = 7 each
i) the ball deawn is red in bath the draws

i) alleastene red ball is drawn in the two draws.

i) oneof the ball drawn is red and the other is white.

) awhite ball is not drawn,

b} Fill up the blanks in the following portion of a life table .

Age x ix dx gx Py
10 1000000 - 0409 - 2
1 - - 00370 - 3
12 - : 00347 99653 Z
13 - - . 99658 3
14 - 3370 - 0658 2
2. a) Findthe rate of interestif:  a, = 12.36 and Ay = (L738 5
b)  Calculate using the given commutation functions at 4% pa the values of ; 9
0 Nm i i) hrfu]'?[ it} st s
Ciiven that ;- .
M., = 49033 N, = 4107031 D, = 3060.13
M,, = 47333 N, = 3158393 D, = 205296
M,, = 430.55 N, = 2829489 D _ = 167797
M,, = 402.93 D, = 1366.61 b, = 110541
¢} Show tha 5 i
T 8 e
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3.

a)

bl

b)

c)

a)

2

The following particulars from the revenue account of a life insurer are
availahle, Rs.
Furtd at the beginning of the year 2,85,00,000
Premium income during the vear 7.40,000
Other receipts 50,000
Claims - 4,45 000
Surrender and other payments 30,000
Expenses ol Management 90,004
Net interest received 12,60,000
Tax paid 2.70,000

Find the gross and net rates of interest earned in the year,

A loan of Rs. 3,000 is to be paid with interest at 6% p.a. by means of an
immediate annuily for 10 years, Find the level payment. What will be the
interest and principal contained in the 5* instalment ? What will be the

principal outstanding immediately after the 8" payment is made ?
V'@ 6% = 70496 4@ 6% = 18334 an @ 6% = 7.3601

Find the rate of discount corresponding to a rate of interest of 8% . What
will be the present value of Rs, 10,000 due 4 years at the calculated
interest 7

Show that using usunl notations
1 . — 1
[1ay] = v x [& -A]

Prove that under a regular premium whole life policy effected 't years Ao
for a life then aged 'x', the retrospective policy value is equal to the
prospective palicy value if both are caleulated on the premium basis, You
may Ignare expenses.

If Ix = 1000 J100-x , Find :-

) the probability ofa life surviving from birth to age 19
i) the probability of a life aged 36 dying before age 51,

What is expection of life (e¥ ), Explain its relationship with complete
expectation of life e%

What is reserve for elimination of Negative values

- What is surplus ? What are its main sources ?
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b)

a)

b)

¢

=
A yearly annuity toa life aged 40 commences at Rs. 20,000 and decreases
each year by Rs. 800 till Rs. 4,000 at which it remains level until it ceases
atage of 80. Find the present value of annuity at 4% interest, if the first
payment starts immediately,

Given- N, = 4107031 S, = 60203853 D, = 2052.96
N, = 155789 S, = 119995.80

A 10 year term assurance provides a benefit of Rs. 1 lakh at the end of

year of death, together with the return (without interest) of the premiums
paid . Allowing for expenses of 10% of the premium. Find the annual
premium for a life aged 50 at 4% interest,

Given;- M,, =449.71 R, = 1169722 N
M, = 40293 R, = 738267 N

If
Il

23839.41
12477.80

L] it

(1] &l

Corresponding to the rate of interest of 21% per halfyear, find the nominal
rate of interest p.a. convertible quarterly.

X' has taken loan of Rs. 5,000 from 'Y" at rate of interest 10% p.a.
convertible half'yearly. X' pays Rs. 1,000 at the end of first vear and pays
Rs. 2,000 at the end of second year, X' pays the final amount at the end
of 5 years. What is the final amount paid by X' ?

Givenat 10% - + = 82645 v = 68301 v o= 62092
v = 46651  wvI°= 38554
Givenal 5% :» v = 90703 ' = 82270 + = 78353

v o= 67684 vi*= 61391

i) Find the effective rate of interest pa. corresponding to nominal rate
of 6% p.a. convertible quarterly.

i) The compound interest on Rs. 7,000 at the end of 3 years is
Rs. 1337, The amount at the end of 4 years is Rs, 8,837.50 Find
rate of interest. Also find the amount at the end of 7 years,

FL -B1
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A special Endowment policy for a life aged 40, for 20 year payable by way of
kalf yearly premiums has the following benefits,

- Rs. 75,000 payable on dedth (at the end of year of death during the term
of the policy.)
Rs. 1,00,000 payable on survivance of the term
- Premiums paid along with interest of 4% p.a. effective compounding as
the same frequency of premiwm payment on survivance of 10 years.
Calculate the half vearly premium on the following basis
Interest - 4%
Expenses - Initial Rs. 1,500
-  Renewal Bs. 250 pa,

You may assume that expenses are ineurred, when premiums are received,

Given :-
M= 47333 D,, = 2052.96
M, = 402.93 D, = 1366.6]
N, = 4107031 D, = 88285
N, = 12477.80
e R s
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Time: 3 Hours|

FELLOWSHIP EXAMINATION
STATISTICS

Answer any FIVE questions only,
All questions carry 20 marks cach,

{An extraet from the table of arcas of the standard normal curve

between o and % is given al the end)

| Total Marks ; 100

b2

a)

b

i)

b)

i) I certain harbor there are 2 battleships. 3 cruisers, 5 destrovers
and a submarine. Six ol the commanding olTicers are invited 1o attend
acockiail party ashore, 11 all those invited and no others, attend,
what is the probability that the guests represent 1 battleship, 2 cruisers,
2 destroyers and the submarine?

Assume that the eleven commanding officers are all equally likely to
be invited.

i) Whatis the probability that all 5 destroyer commanding ofTicers attend
the party?

4 bags cach contain 4 white and 7 black balls while one other bag contains

7 white and 4 black balls. A bag is chosen at random from the 5 bags and

2 balls are drawn out of it topether and both are found 1o be black. What

is the probability that it came from a bag containing 7 white and 4 black

balls?

LU students are selected from a class at random and given two lests, one
m the *Mathematics” and one in *Statistics”, Marks obtained by the students
I two tests are piven below:

%o Marks in Mathematics | 85 |77 [ 41| 71] 56] 76| 48[ 91] 53] 62
%o Marks in Statistics BO (66| 415157 69| 46] 86] 51| 53
Find the co-efficient of correlation between the % marks obtained in the

Iwao subjects,
Find the meanX & ¥ of the two variables x & v, Given that:
4} The line of regression of ¥ on x passes through the points (4.0) &
{-14.3)
b)  The line of regression of x on y passes through lpc points (1,-1)
¢) Co-ellicient of correlation between x & y is - 5
5
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