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:1e: 2 Y% hours
Time 2 Max. Marks : 80
Part A

. Each question carries 2 marks,
{. Define discrete continuous random variable and give one example

Give the properties of probability density function.

Check whether f(x) = 6x(1-x), 0<x<1lisa p}bbability density function?
If V(X)=2, then find V(3X -4).

Define moment generaling function. Give any two properties.

Define statistical independence of two random variables,

Define Poisson distribution and find its mean.

Obtain the moment generating function of binomial distribution?
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Define hyper geometric distribution and find its mean.
10. Define the Beta distribution of first kind and second kind.
11. Define Cauchy distribution.
12. Define gamma distribution. Obtain its moment generating function.
13. Definc Lindeberg-Levy central limit theorem for iid random variables.
14. Explain the concept of convergence in probability.
15. A random variable X is exponentially distributed with parameter 1. Use Chebychev's
inequalities show that P(—1 <X <£3) 2 %-
Maximum Mark =25

Part B
i i ks.
Each question carries 5 mar . '
16. Find the distribution function F(x) of the random variable X with the following

Probability distribution

17. Given the pdf of a random variable X as
Len<x <&
flx) = [ 0, otherwise

Show that P(X > 7/X = 5) = P(X =2).
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18, If X is a random variable with pmf p(x) = pg*x=012,..;0 <p<1,p+ 454

Find the distribution of ¥ = 2X.

19. Define Chebychey’s inequality. Use Chebychev’s in equality to find how many times
fair coin must be tossed in order that {he probability that the ratio of the numpg, N
heads to the number of tosses will lie between 0.45 and 0.55 will be atleast 0.95.

20. A random vari.ablc X is taking the values -2, | and 3 with probabilities

P(X=-2)=2P(X=1)=P(X= 3). Obtain the variance of 3 X2 — 4

71. Let X and Y are two random variables with joint probability distribution

X+ 2y
-x,y =012
f(x, y) — 27 Jxl'y

0, otherwise

Find the probability distribution of the random variable Z=X+Y.

22, If X and Y has joint probability distribution f(x,y) = %, for
(x, }’) = (_33 '_'5)# (._ll "1)1 (1:1)1 (31'5) Find CO]J'(:Y, Y)
23. In a distribution exactly normal, 10.03% the items are under 25 Kg weight and 89.97%

of the items are under 70 Kg weight, What are the mean and standard deviation of the
distribution.

Maximum Mark =35

Part C

Answer any two questions. Each question carries 10 marks.

Let X and Y are two random variables with joint probability mass function

X+ 2y
f(x,y) =1 18 X=1%y=12

0, otherwise

Find (i) Correlation betweéh Xand Yy, (ii) V(X/Y=2) and (iii) V(Y/X= 1)

25.  Given the joint pdf of two random variables X and vy
: 3 s ,
o= (IR ST Sy gy < o
0, otherwise .
Find (i) E(Y/X=x), and (ii) Cov(X,Y).
. 26.

State and establish the Bemoullis jay of large nump
: : mbers,
27.  Derive the moment gencrating function of p
e

gative bi cETgpeatn o
show that mean<variance. tomial distribution and hence

2 x 10 =20 Marks)
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PART A
Each question carries 2 Marks.
Maximum Marks that can be scored in this part is 20

(.  Define random experiment with example.
What do you meant by statistical regularity?
What are the axioms of probability?

Define mutual independence of 3 events.

Obtain the probability distribution of the number of heads when three coins are lossed

logether?

6.  Find the Constant ¢ of the probability density function of a random variable x
fx)=cx?, 0<x<1.

7. Write any four properties of cumulative distribution function.

5.  Define raw moment and central moment in terms of expectation.

9, Forarandom variable x show that v (ax-b) =& v(x), when they exist.

10.  Define characteristic function of'a random variable.

Il The Joint probability density function of two random variables X and Y is given by

f(x,y)=24x(1-y),0<x<y<l

= 0 otherwise

Find marginal probability density function of Y7

2. Show that when X and Y are independent Cov (%, =0
PART B
Each question carries 5 m_arlw: el
Maximum Marks that can pe scored In this par he random
ra

: Define Sample point and sample space: Also specify the:;mlzi }c Spets ot
14 experiment "Three apples are distributed among three CHIIArEE

Statc and prove BayC'S theorem.
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16.

17.

18.

15

20.

21.

X has the density function f(x) = Kx(2-x), O<x< 1

A continuous random variable |
Find the constant K2 Also obtain the distribution function?
probability density function f(x) = 6x(1-x), 0 <x< |

netion of Y =2X.
n of a random variable x. Also state and prove any

If X is a random variable with
Find the probability density fu
Define moment generating functio
two propertiés of it.

Find mean and variance of a random variable X with probability density function

PE=x)=0""p,x=1,2,......
ptq=1

Joint probability density function of 2 random variables X and Y is
£ (x, y) = 3(ety); 0=<x<l, 0<y<l

Find Cov (X, Y)?

PART C
Answer any onc question and carries 10 Marks

a) Define joint probability and marginal probability with example.
b) A bowl contains 2 Roses and &4 Jasmine flowers and a second bowl contains 4
Roses and 3 Jasmine flowers. If a flower is selected at random from one of the bowls,
what is the probability that it is a rose flower?

For two random variables state and prove:

a) Addition theorem on expectation

b) Multiplication theorem on expectation
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. Write down the expression for the expected presen
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Eacl . PAHil—A (Short Answer) arks : 60
ach question carries fwo marks. Maximum 20 M
i . . 3 Marks
write down the expressions for py and \qy in terms of the functi
' nc _
Define force of mortality. on Iy .

Define term assurance.
Using an interest rate of 6% pa effecti
ve and AM 92 Ulti 3
1 92 Ultimate mortality, calculate
ASOTET
Define whole life level annuity.

Write down the ‘rgmrmula for variance of the present value under whole life immediate

annuity in arrears

Find k
{) tizo(AM92at4%) ) :
i) 75 (PMA92C20 at 4%) ’

A level annuity of £1 ,000 pa is to be paid continuously to a 40- year-old male for the

rest of his life. On the basis of 4% pa interest and AM92 Ultimate mortality, calculate

the expected present value of this annuity.

" Calculate the value of Ajoz5| USINg AM 92 mortality and 4% pa interest

10.

Calculate the expected present value of a payment of £2,000 made 6 months after the

death of a life now aged exactly 60, assuming AM 92 Select mortality and 6% pa

interest.

Evaluate the value of dgogs) USINg AM92 mortality and 6% per annum interest.

t value of life annuity of 1 pa,

payable in arrears m times a year to 2 life age dx
Maximum Marks=20

=Ly
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v) 10[15150

14. In a certain population, the force of mortality equals 0.025 at all ages,

Calculate:

a) the probability that a new-born baby will survive to age 5
b) the probability that a life aged exactly 10 will die before age 12

a - L
¢) the probability that a life aged exactly 5 will die between ages 10 and 12,
5. Explain endowment assurance contracts. Derive its mean and variance.
16. An annuity is payable continuously throughout the lifetime of a person now aged

exactly 60, but for at most 10 years. Theirate of payment at all times ¢ dur

ing the first
5 y\ears 15 £10,000 pa,

and there after it is £1 2,000pa.

The force of mortality of this life is 0.03 pa between the ages

of 60 and
65, and 0.04 pa between the ages of 65 and 70,

Calculate the expected present value of thig annuity assuming a force of
interest of 0.05 pa. L
17. Explain deferred annuities

Derive it’s mea‘n .
18. A life office has just sold a 25

-Year term assurance policy to a life aged 40. The sum
assured is £50,000 and i Payable at the eng of the year of death
present y

. ! alue of thig benefit, assumin g AM 92
Ultimate mortal ity and 4% pq nterest

25

The man pa =
¥Ys a premlum Off.
ach year throughoug the 25 yearg oruntil deaty, .
1 ea . .

first. Should that happen, a| Premiums py; " that happens

19. A man aged exactly 40 buys o special

that pays £30,000 on maturity,
start of g,

“Year endowment assurance policy

interest at the end of the year of death
Calculate the expected present v

alue of the benefi Payable
assuming AM 92 Select mortality and 40, 2

: nder th; .
% pa e ey IS policy

Mm“‘um Marks=3p
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: PART-C (Essay) g
Each question carries fen marks, §

Maximum 19 marks
te the value of op < < using AM92 Ultim: :
ol Calculate | 7547453 Ultimate mortality and assumiing tha.
: Deaths are uniformly distributed between inteoer aces
a ol Fu

y) The force of mortality is constant between integer ages.

it Calculate the expectation and standard deviation of the present value of the

henefits from each of the following contracts issued to a life aged exactly 40,

. ssuming that the annual effective interest rate is 4% and AM92 Ultimat.e

mortality applies:

) A 20-year pure endowment, with a benefit of £10,000

i) A deferred whole life assurance with a deferred period of 20 years, under
which the death benefit of £20,000 is paid at the end of the year of deatly, as
long as this occurs after the deferred period has elapsed.

Maximum Marks=10

. ®



