
1) [3 Marks] If the survival function is given by s(x) = (-
1
-)

5 
for x ~ 0, how much longer can 

x+l 

a 43 year old expected to live, as measued by complete life expectancy? 
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2) [4 Marks] You are given the following information from a life table: 

i) 

ii) l92 = 1000 and l93 = 825. 
iii) Deaths are uniformly distributed over year of age. 

Calculate the probability that (92) dies between ages 93 and 95.5. 
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3) [3 Marks] For a 2-year select and ultimate mortality model, you are given: 

i) q[x]+l = 0.95qx+l 
ii) l76 = 98.153 

a = v -9 s r , _ o ') 7'9] > 
[( 10+1 

~ o.v\~7 
iii) l77 = 96.124 

Calculate l[?S]+l· QC7<7)+\ 7 o .-CJC£o7 
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4) [4 Marks] You are given: 

i) Deaths are uniformly distributed over each year of age. 

ii) i = 0.12 
iii) qx = 0.1 and qx+l = 0.2 

iv) Z = v x 3 Tx < 2 
{ 

K(3)+~ 

v 2 Tx;::: 2 
Calculate: 

a) Ax:2i . 
(3) 

b) Ax:2! · 
c) The standard deviation of Z. 
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4) [4 Marks] You are given: 

i) Deaths are uniformly distributed over each year of age. 
ii) i = 0.12 
iii) qx = 0.1 and qx+l = 0.2 

iv) Z = v x 3 Tx < 2 
{ 

K(3) +~ 

v2 Tx ~ 2 
Calculate: 

a) Ax:21 . 
(3) 

b) Ax:21 . 
c) The standard deviation of Z. 
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5) [3 Marks] The following table gives the survival probabilities of a certain population: 

0 

I Px+t I 
I 1 I 2 3 i-1 _ 4 --+--5 ---+-6___,1 

0.8 ! 0.9 I 0.95 I 0.96 I 0.95 I 0.95 0.9 i 
__ ___L _____ ..L_ ______ i -------~---- _j__ --'-------J 

Assume i = 4%. 

c) 

a) Calculate the APV of a term life insurance of 1 SR issued to (x), payable at the end of the 
first policy year if death occurs in the first policy year. 

b) Calculate the APV of a term life insurance of 3 SR issued to ( x + 1), payable at the end 
of the third policy year if death occurs in the third policy year. 

c) An endowment insurance issued to (x + 2), which pays 1SR at the end of the year of 
death if death occur in the first two years, and 2SR at the end of the second policy year if 
the life survives. 
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6) [3 Marks] Prove the following recursion formaulas: 

a) A1:nl = vqx + vpxA;+1:n-11 · 

b) Ax:fil = vqx + VpxAx+1:n-11 . 

c) (DA)f:nl = vnqx + VPx(DA);+1:n-11 
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7) [3 Marks] You are given: 

i) For 72 000, (x) can buy a life annuity due that pays 4000 a year. 
ii) For 80 000, (x) can buy a life annuity due that pays 3000 a year for the first 20 years and 

6000 a year thereafter. 

Calculate the PV of a 20-year temporary life annuity due that pays 5000 a year. 
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8) [3 Marks] A person aged 20 buys a special five-year temporary life annuity-due, with payment 
of 1,3,5,7 and 9. You are given: 

i) azo:41 = 3.41 
ii) a 20:41 = 3.04 

iii) (I a)zo:41 = 8.05 

iii) (/a)zo:4"l = 7.17 

Find the APV of this annuity 
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9) [ 4 Marks] For a special insurance is designed to pay a benefit in the event a product fails. You 
are giVen: 
i) Benefits are payable at the moment of faillure. 
"") b - f300, 0 :::; t < 25. 
11 

t - tlOO, t 2::: 25. 
iii) flt = 0.04, t 2::: 0 . 
. ) 8 - f0.02 , 0 :::; t < 25. 
lV t -l0.03, t 2::: 25. 
Calculate the APV of this special insurance. 
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1 0) [3 Marks] You are given: 
i) i = 6% 

ii) 10£40 = 0.540 
iii) 1000A40 = 168 

iv) 1000A50 = 264 
Calculate 1000

10
P(A

40
) , the net premium for a 10-payment fully discrete life insurance of 1000 

on ( 40). 
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11) [3 Marks] You are given: 
. 0.92k 
l) k lk+l qx = - 9-

ii) i = 8% 
iii) The force of mortality is constant 

Calculate 1000(P(Ax) - Px)· 
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12) [4 Marks] The distribution of Ahmed future lifetime is a mixture of two-point: 

i) With probability 0.60, Ahmed future lifetime follows the ILT, with deaths UD ever each year 

of age. 
ii) With probability 0.40, Ahmed future lifetime follows a constant force of mortality J1 = 0.02. 

A fully continuous whole life imsurance of 1000 is issued on Ahmed at age 62. Calculate the net 
premium for this insurance at i = 6%. 
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