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FELLOWSHIP EXAMINATION
MATHEMATICAL BASIS OF LIFE ASSURANCE

Time: 2 Hoursa) [ Tostak Marks

Angverany FIVE questions enly,
All guestions carry 20 marks each.
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Acperson phins to deposit into o fund a sum ol Bs 40000 on every
P Janusry from 1-1-2009 o 1-1-2004 (both inclusived). The fund
ailows simple ineerest ut 4% pos. Caleulae the amoantin the fund 1o
the credit of the person on 31-12-2018,

Find the effective mue of interest per annum, correct o two decimal

places, cormespanding (o

i1 nominal rate of imerest ol 45 per hal&year convertible two
firmes i half vear,

i1 mnominal rate of nterest of 100.5% per anmans convertible ance
1 I ey,

dil aonenunsl vate of discount of 108 per ansmn convertible halt-
yearly,

iv] o an effective rae of discount of 2% per guaner

A person i entitled 1o receive three suima, namely, Ba, 20,000,
s 25,000 4md Ra. 14,500 a1 the end of B vears, 12 vears and [ years
from now respectively, Calealute the ol present value of these sums,
asseming effective tete of inerest of 8% pa, for the first 5 years,
nominal ate of interest of 6% poa, converlible half-vearly for the next
6 vears and effective rate of interest ol 3% poa thereafter,

Griveng- yEALRS = (L.GBO5E vial 3% = 091514

viar 1% = DE3IT4E

A loan swas repaid over 3 years on payment of yearly instalment of
Rs 3,741, The interest chavged 15 6% pa,
11 Find the amount of loan,
i) Immedistely after payment of the 2Znd instalment, find the
citstanding loan.
1) Find the toud ameunt of interest pad.
Giiven | yiat 6% = (L.R30G19

hlarks
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Three cards are drawn sioiianeousty o raadom Teom o prck of cords,
What is the probabilivy that

1) AL least one is un doe

ity AL least two are black

it} Mone isaneight.

[n how many wovs epn a3 digie number containing non repetinve
digits he formed such thit the number eomprises.of allernating odd
and even digits.

Given:- g, = 0.008022, g, = 0009009 ,
Qg = 0112 and, i = {04
Evalumte -

it i W3] Dereectio A decimal places
il ."IL_HI_Tl Loorrect to 5 decimal places

A life office 1ssues a special policy on the life of & person aged 15 for
osum assured of Rs. BOO0G pavable on survival 1o age 60 oF on
death, H earlier, Further, on sucvival to age 61, the palicy provides
for awhole life assurance of Ry, 40000 payvable on death ot any time
after age 600 Anmual preminms are poyable for 23 yeéars or fil] earlier
death.

Caiculnte the office annusl premivm mking inte account expense
loading as under. First year Rs G0 plus 705 of the premivm, Benewal
R, 6lh plus 7% af the premium,

Given:- X % Mx Mx
35 2507.40 5266313 481,90
fifl BRZHS 1247780 402,83

Calculate the net single premium for a lile aged 40 on a Special
endowment assurance policy of sum assured Rs, 50,000, where on
death during the term of |5 years'the sum assured is payahle and on
maturity twice the single premium is paid,

FL -81
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Calculate the net annual premium for a life aged 50, for a special

whole life policy of sum assured | 1akh, where sum nssured is payable

an;

1 death during the preminm pavment term of 10 years or

i1 Survival to the end of the premium paving term and (wice the
sum assured payeble on deuth after the premiun puving term,

Caleulate the net single premium for a life aped 45 on g apecial cash

Buck plan of sum assured Rs, 40,000 where -

i) On survival, 50% of the sum assured is Favuble 2ach at the end
ol [0 yrs and ot the end of the term of 15 VRIS,

it} Ru-lUrnul'pren:mm-:mduu{hLluring|]|L1c-.rnnr:hu|mliu_v

Given

M,= 13981679 D, =9353.5601 N, = 66676968
M, = 15037177 D, =69049981 N =28268.269
M, = 13034551 D, = 3660.5858

"-'1_“-— 12583191 IJM=351}7 BROR

M, = 1104.5519

Prive that -
[ = USSR § -

m+0 Py nCpy

What are 'the lives usually excluded from the experience in the
investigation of morality of assured lives from life office datw Briefly
give reasons for their exclusions

Applying the census method to life office data, caleutate the mortality
rales atages 51 and 52 from the following dara:

Agelast Mo, of M of Mo of deaths at nge last
birth day inforee policies  inforce policies  birth diy during 1.4.2007
s on LA200T a5 on LA200E (o 1.4.2008

21 , 1938 32065 e
52 20971 242 jaz

-]
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From the tabie grven below calculate:

Hegsar Wmyal daqsi and 2B

Caoreect to 3 decimul places.

Ape at Adained age
Eatry |x| Ix] I+ lia)+2 X+

50 583229 SE2113 SRS i

Al SH2034 SHDE9G 79671 53

52 SBO8 14 570450 5TRI0DG 544
Expluin i geperal reasoning the relation Ay = l=d iy

11 Given; as, = ibddd Ao = 13134, vill= {1L.GT75364 ,
b= 9712 and lw = 9287

Caleulate: a7 eerrect to 3 decimal places,

{1 Given: Ag = 0.23056 . Ay = [L45640,
Vi = (1456387 L = 9287 = 985S
Caleulate: A cormect ty 5 decimal places.

40:70

Caleuluse office single premium for an immediste ammuity policy
providimg an annuity of Rs, | 2,000 per annum, payable yearly in armear
fer § yeary certain and therealer during the hife time of 3 persan now
pged 63, Provide for initial expense of Ks. 5 per thousand of single
prermnrn ued 3% af e annuity pavinents,

Given: V'

082193, toy = BEL,

by = 8054 nndl ay = 9373

o



FL -81

7. Fill up the blanks in the following portion of  life table. poh
Agei [ e U

S e 982 000245
41 ) 74 2247 S
A2 e e 0.00272
43 I E < S
44 1269

45 395298 1384

(Decimals in fe. de may be raunded off and s to be given to 5 decimal

places)

bl 1OM) members all aged 50 create a fond 1o which each contribote 10
R, 1000 ar the begining of each year as long as they ane alive D
death o any member Rs. 200000 is paid from the fund, The Bond was
wonid ufr wlter 10 YEUTS and the balunce was El!g“t”}' dustriboted oo
all survivors. Find the eapected wnourt ench survivar would get i

the tund esrns 6% on 115 48528, AS5MINE no eXpensEs,
Griven
Digp = 2597 8808 Naip= 28268269  Mpg=1104.5519
Msp = 66676.968 Msp= 13934551
B Wrile short notes on b
al - Actuarial valuation of policy labilities
by Reserve Tor revival of lapsed policies f

el Dliemate apd aggregate tables of mortality rales,

END ——




