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• There are five (5) multiple choice (MC) and one (1) written-answer questions
here and you are to answer all questions asked. Points assigned are clearly
indicated on each question.

• Please provide details of your workings in the appropriate spaces provided;
partial points will be granted.

• Please write legibly.

• Anyone caught writing after time has expired will be given a mark of zero.

• The Illustrative Life Table (ILT) is attached in the last two pages of this paper.
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MC Question No. 1: (10 points)

For a special whole life insurance on (40), you are given:

• The death benefit is payable at the moment of death.

• The death benefit is $500 during the first 10 years, and $250 thereafter.

• Mortality follows the Illustrative Life Table.

• Deaths are uniformly distributed over each year of age.

• i = 6%

Calculate the actuarial present value of this insurance.

(a) 7.10

(b) 14.24

(c) 18.85

(d) 23.30

(e) 48.65
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MC Question No. 2: (10 points)

Suppose you are given the following extract from a select table with three years select period:

[x] `[x] `[x]+1 `[x]+2 `x+3 x+3
50 1000 994 986 976 58
51 992 984 975 967 59
52 982 974 966 959 60

Calculate ä
[50]: 3

if i = 10%.

(a) 2.60

(b) 2.72

(c) 2.84

(d) 2.96

(e) 3.08
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MC Question No. 3: (10 points)

You are given:

• äx = 14.1

• ä10| x = 7.0

• E10 x = 0.6

• i = 0.05

Calculate A1
x: 10

.

(a) 0.062

(b) 0.157

(c) 0.301

(d) 0.445

(e) 0.663
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MC Question No. 4: (10 points)

For a whole life insurance of $100 on (50), you are given:

• The death benefit is payable at the end of the year of death.

• Mortality follows the Illustrative Life Table.

• i = 0.05 in the first year, and i = 0.06 in subsequent years.

Calculate the actuarial present value of this insurance.

(a) 23.7

(b) 24.9

(c) 25.1

(d) 26.3

(e) 26.5
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Question No. 5: (10 points)

For a 10-year term life insurance of $10 issued to (30), you are given:

• Mortality follows a constant force of µ = 0.002.

• δ = 0.05

• Z is the present value random variable for this insurance.

Calculate Var[Z].

(a) 0.012

(b) 0.418

(c) 0.824

(d) 1.230

(e) 1.636
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There are four (4) parts to the written-answer portion of this test and you are to answer all
parts. Please provide as much details of your calculations as possible to get your partial points
for any incorrect answers.

For a 5-year deferred with 10-year term life insurance on (40), you are given:

• The death benefit is payable at the end of the year of death.

• The death benefit is 0 in years 1-5, 1000 in years 5-15, and 0 again thereafter.

• Mortality follows the Illustrative Life Table.

• i = 0.06

• Z denotes the present value, at age 40, of this death benefit.

(i) (10 points) Write an expression for Z in terms of K, the curtate future lifetime of (40).
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(ii) (10 points) Calculate Pr[Z = 0].
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(iii) (15 points) Calculate Pr[Z ≤ 650]. Be very careful here.
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(iv) (15 points) Calculate E[Z].
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EXTRA PAGE FOR ADDITIONAL OR SCRATCH WORK
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