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Q.(iii) The probability distnbution of D is given irr the table below.

d 0 1 B
PD=d)| L % 3
Find Var(D). | 4]

A sixth-form class consists of 7 girls and 5 boys. Three students from the class are chosen at random. The
number of boys chosen is denoted by the random variable X. Show that LR

() P(X=0)=, (2}
(i) P(X=2=2L. 3

The complete probability distribution of X is shown in the following table.

x 0 1 2 3
PX=x) | 21 &1 F]|%
(iii) Calculate E(X) and Var(X). (5]

A jar contains 3 red discs and 2 white discs. A disc is tak
noted. The disc is not replaced. This process is repeate
number of discs taken, up to and including the white disc

en at random from the jar and its colour is
d until a white disc is taken. Let D be the

() Show that P(D=2) = 2. [2]

(it) Copy and complete the probability distribution table which is given in a partially completed form

below. (3}
d 1 2 3 4
- 2 3
P(D = d) 3 &
(iii) Use the tabie found in part {ii} to calculate E(D) and Var(D). [5]

Find the probability that X is greater than E(X),

(1]
Find the values of 4 and b,

(4]
Calculate Var(X).

(3]
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7 Two people, Bén and Chandra, were asked to rank 3 CDs,
stated that X was best, ¥

preference at random.

X, Y and Z, in order of preference. Ben
was second best and Z was the least good. Chandra chose her order of

(i) How many different orders could Chandra choose?

f1]
Let R be the value of Spcarman‘s rank correlation coefficient between Chandra’s order of preference
and Ben’s. The tables below show two of the possible orders Chandra could choose, and the resulting
value of R. :

Case 1

X Y VA
Ben’s ranking 1 2

&/\ Chandra’s ranking 1 2

The resulting value of R is 1

Case 2

X - Y Z
Ben’s ranking 1 2

Chandra’s ranking 2

The resulting value of R is 0.5

(ii) Calculate the value of R for each of the other possible orders that Chandra could choose.,

(7]
(iif) Hence show that the distribution of R is given by the table below. (1]
r -1 | -051] 05 1
PR=n| 3 |- 3| 2|1
(iv) Find E(R) and Var(R). B
5  Christie thro 3 fai i i i
st Secon\;stimeatr [j;“;(sb ;S:lheep':_sksbup a?)'/) czmi: :]hat show heads on this first throw and throws
. Mmoer of heads Christie obtains on her first throw. Le Y
number of heads Christie obtains on her second throw. T ; R Ol
oo e s P e w. Then the total number of heads that Christie
(i) Show that P(H = 1) = 3,
N. s [3]
The complete probability distribution table for H is shown below.
Oq | & 0 I 2 3 4 5 6
P(H = 1 3 4
lwmsmﬁ;-:a%aa
(ii) Calculate E(H).
(2]
(iii) Calculate Var(H). '
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Pointer

N

O S ’ i it eventually stops with the pointer pointing to one of the

contestant.

() Show that P(S = 3) = £.

[3]
(i1} The probability distribution of S js given in the table bf:]ow.
5 2 3 4
=0 | B 5] 2
Find the variance of S. [4]

7 Jane and Dave each spin 2 coin 3 times. The coin which Jane uses is fair but Dave's coin is biased and
for his coin the probability of turning up heads is %

Let J be the number of heads that Jane

obtains in 3 spins of her coin and let > be the number of heads
that Dave obtains in 3 spins of his coin

(1) Copy and complete the tables below to show the probability distributions of J and D.

51
J 0 1 2 3
:S.M . PU=)) | §
O L)' d 0 1 2 3
P(D=4d)| L

The random variable X is defined by the equation X = 7 - D.

() Show that P(X = 2) = .L. [4]

(4]

(iii) Calculate the probability that Jane and Dave obtain a total of at least S heads in their 6 spins.
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2 A discrete random variable X has the probability distribution given by the table below. The expectation
of this distribution is denoted by p and the variance is denoted by o~.

% 2 3 4 5 6

Ma:j P(X=x)| 02 | 01 | o1 | 04 | p

OU G Show that the value of pis0.2. | (2]
(i) Find p. : 21
(iii) Find o”. : [3]

4 A ‘turn’ in a game begins by throwing two unbiased dice. If at least one of the dice shows a six then
the turn ends. If neither dice shows a six then one of the dice is thrown again and the turn ends. The
number of sixes obtained at the end of a turn is denoted by S. The followin g table gives the probability
distribution of 5.

s 0 1 2

jw\ P(S=s)| a b =
(i) Find the value of @ and show that b = 52 (3]
(ii) Find E(S). [2]
{(iii) Find the probability that, out of 5 turns, exactly 3 turns result in § = 0. 31

5> A bag contains seven sweets identical in shape and size. Three of the sweets are lemon sweets and
the other four are orange sweets. Ahmar keeps selectin :

a lemon sweet. He does not return to the bag any ora

(2]
-SM (b) P(X =5)=k [2]
O ) (ii) The distribution of X is shown in the following table.
X 1 2 3 4 5
PX=x)| 3 Z T
Calculate
(@) E(X), (2]

(b) Var(X). 3]
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Paul plays a game in which a fair coin is spun 4 times. If the number of heads is 0 or 1, Paul loses £5,
if the number of heads is 2, Paul wins £5 and if the number of heads is 3 or 4, Paul wins £10. Let £tw

be the amount which Paul wins in one randomly chosen game.

(i) Show that P(W = -5) = . (2]
(ii) Copy and complete the table below to show the probability distribution of W. [2]
w -5 5 10 |
P(W=w)| =
(iii) Show that E(W) = 2. [2)
(iv) Find Var(W). v - 13



