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Question 1  (*%)
The discrete random variable X has probability generating function

Gy (t)=k+%(t2+t3+t5),

where k is a positive constant.
a) State the value of k.
b) Determine the value of P(X >4).

¢) Use Gy () to calculate the mean and variance of X .
No credit will be given if the mean and variance of X are obtained from

calculations based on the probability mass function of X .
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Question 2 (*%)

The discrete random variable X has probability generating function
7
Gy (t)=k(1+1)",

where k is a positive constant.

a) State, with justification, the least and greatest value that X can take.

b) State the name of the distribution, fully specifying any parameters.

¢) Determine the value of P(X =5).

d) Use Gy () to calculate the mean and variance of X .

No credit will be given if the mean and variance of X are obtained by
alternative methods.

[ Kunin =] [Xmax =7]- |X ~ B(7.05)|, |[P(X =5)=73k|. [E(X)=33],

Var(X)=1.75
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Question 3 (**+)

The discrete random variable X has distribution
X ~Po(4).
a) Derive from first principles Gy (z), the probability generating function of X .

b) Use Gy (7) to show that the mean and variance of X are both A.

Another discrete random variable Y has distribution
Y ~Po(u).
¢) Use a method involving generating functions to show that

E(X+Y)=4+u.
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Question 4  (**+)

The discrete random variable X has distribution

X ~B(n,p).
a) Derive from first principles Gy (z), the probability generating function of X .

b) Use Gy (7) to calculate the mean and variance of X .

1 locw=0-p+p]. [EO)=m], [Var(X) = mo(1=p)
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Question 5 (¥*%)

The discrete random variable X has probability generating function
2, 3)}
Gy (1) =k(l+3t+3t +1 ) ,
where k is a positive constant.

a) State the name of the distribution, fully specifying any parameters.

b) Use Gy (#) to calculate the mean and variance of X .

No  credit will be given if the mean and variance of X are obtained by
alternative methods.

[ 1. |[x=~B(9,05)|, [E(x)=4.5|, [var(x)=2.25
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Question 6  (¥*%)

The discrete random variable X has probability generating function
)2
Gy (1)=k(1+26+37)

where k is a positive constant.
a) State, with justification, the least and greatest value that X can take.

b) Determine the value of P(X =2).

¢) Use Gy () to calculate the mean and variance of X .

No credit will be given if the mean and variance of X are obtained by
alternative methods.

d) Find a probability generating function for 3X —2.

Give the answer in the form k[f (t):I2
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Question 7  (¥*%)

The discrete random variable X has probability generating function
Gy (t)= k[zz(zﬂ +3)+(z+1)4J :

where k is a positive constant.

a) Determine the value of P(1< X <4).

b) Use Gy (¢) to calculate the mean and variance of X .

No credit will be given if the mean and variance of X are obtained from
calculations based on the probability mass function of X .

[ ] p(<x<4)=13] |E(X) =40 ~2.19], |Var(x) =88 ~1.11
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Question 8  (**%)

The discrete random variables, X and Y, are independent of one another and have
respective probability generating functions

Gy (f)=a(2+1)" ~and G, (t)=p(2+1).
where & and [ are a positive constants.
a) Use Gy () to calculate the mean and variance of X .

b) Find a probability generating function for X +Y and use it to find the mean
and variance of X +Y .

—L_(2+1)|, [E(x)=3], [Var(x)=2
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Question 9 (¥*%)

A fair six-sided die is rolled repeatedly until a 6 is obtained.

The discrete random variable X represents the number of rolls required until the first
6 is obtained.
a) Derive from first principles Gy (1), the probability generating function of X .

Give the answer in its simplest form.

b) Use Gy (¢) to calculate the mean and variance of X .

No credit will be given if the mean and variance of X are obtained by
alternative methods.

RO |E(X)=6[,|Var(x)=30
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Gy (t) is the probability generating function of a discrete random variable X .

Gy ()=t

4 2461 +92 +98 + kit
+

¢’

b

where k is a non zero constant.

a) Determine the value of k.

b) Calculate P[X >E(X )] ,.correct to four decimal places.

¢) Find the value of Var(X ) , correct to two decimal places.

=26

= (0.5768
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Question 11  (**%4)

The discrete random variable X has probability mass function

x2

P(X =x)=7, x=1,2,34,5
where k is a positive constant.

The probability generating function of X is Gy (¢).

a) Find an expression for Gy (), in terms of & .

Give the answer in simplified sigma [Z] , notation.

2
b) Find %[Gx ()] in terms of k.
t
Give the answer in simplified sigma [Z] , notation.
¢) State the value of k.

d) Use Gy (7) and its derivatives to calculate the value of Var(X).

No credit will be given if the value of Var(X )is obtained from calculations

based on the probability mass function of X .
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Question 12 (¥¥%%¥)

The discrete random variable X has probability generating function Gy (7).

a) Show, with detailed workings, that ...
i . E(X)=Gy(1).

i .. Var(X) =Gy (1)+Gy ()=[Gx ()]

It is further given that

where k is a positive constant.

b) Determine the value of P(6< X <8).

¢) Use Gy () to calculate the mean and variance of X .

[ ].[P(6<Xx<8)=0.0064|, [E(X)=1.5|, |[Var(X)=1.25
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Question 13 (Gk#*%F)

The discrete random variable X has probability mass function

x2

P(X =x) =7 , x=1,2,3,4,5,...N
where k is a positive constant.

The probability generating function of X is Gy (¢).

a) Find an expression for Gy (7), in terms of k and N ..

Give the answer in simplified sigma [X], notation.

b) Find the value of k in terms of N.

¢) Use Gy (7) toshow that

_3N(N+1)
A5

d) Show further that the value of Var(X )is

3IN*+6N>—N?—4N -4
20(2N +1)° '

n
You may assume without proof Zr4 = 3—10n(n +1) (6n3 +9n° +n— 1)

r=1

[ 1. lcy, (t)=%Z(x2tx) Je=In(ven@n)

[solution overleaf]
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