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1 Each of four cards has a number printed on it as shown.

1 2 3 3

Two of the cards are chosen at random, without replacement. The random variable X denotes the sum

of the numbers on these two cards.

(i) Show that P(X = 6) = 1
6

and P(X = 4) = 1
3
. [3]

[4](ii) Write down all the possible values of X and find the probability distribution of X.

(iii) Find E(X) and Var(X). [5]

2 There are 10 numbers in a list. The first 9 numbers have mean 6 and variance 2. The 10th number

is 3. Find the mean and variance of all 10 numbers. [6]

3 The masses, x kg, of 50 bags of flour were measured and the results were summarised as follows.

n = 50      Σ(x − 1.5) = 1.4      Σ(x − 1.5)2 = 0.05

Calculate the mean and standard deviation of the masses of these bags of flour. [6]

4 A six-sided die is biased so that the probability of scoring 6 is 0.1 and the probabilities of scoring 1, 2, 3, 4, 
and 5 are all equal. In a game at a fête, contestants pay £3 to roll this die. If the score is 6 they receive £10 
back. If the score is 5 they receive £5 back. Otherwise they receive no money back. Find the organiser’s 
expected profit for 100 rolls of the die. [5]
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5	 The probability distribution of a random variable X  is shown.

x 1 3 5 7

P(X = x) 0.4 0.3 0.2 0.1

(i) Find E(X) and Var(X). [5]

(ii) Three independent values of X, denoted by X1, X2 and X3, are chosen. Given that X1 + X2 + X3 = 19,
write down all the possible sets of values for X1, X2 and X3 and hence find P(X1 = 7). [2]

(iii) 11 independent values of X are chosen. Use an appropriate formula to find the probability that exactly
4 of these values are 5s. [3]

6	 At a stall in a fair, contestants have to estimate the mass of a cake. A group of 10 people made estimates, 
m kg, and for each person the value of (m − 5) was recorded. The mean and standard deviation of (m − 5) 
were found to be 0.74 and 0.13 respectively.

(i) Write down the mean and standard deviation of m. [2]

The mean and standard deviation of the estimates made by another group of 15 people were found to be 
5.6 kg and 0.19 kg respectively.

(ii) Calculate the mean of all 25 estimates. [2]

(iii) Fiona claims that if a group’s estimates are more consistent, they are likely to be more accurate. Given
that the true mass of the cake is 5.65 kg, comment on this claim. [2]
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