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1 The masses, in grams, of apples of a certain type are nordisiiijbuted with mean 60.4 and standard
deviation 8.2. The apples are packed in bags, with each hatiginong 8 randomly chosen apples.
The bags are checked by Quality Control and any bag contpapples with a total mass of less than
436 g is rejected. Find the proportion of bags that are regect [4]

2 Adieis biased. The mean and variance of a random sample afofsson this die are found to be
3.61 and 2.70 respectively. Calculate a 95% confidencevaitéar the population mean score. [5]

3 The lengths, in centimetres, of rods produced in a factowe lmearnu and standard deviation 0.2.
The value ofu is supposed to be 250, but a manager claims that one mactpnedigcing rods that
are too long on average. A random sample of 40 rods from thishma is taken and the sample
mean length is found to be 250.06 cm. Test at the 5% signifecklavel whether the manager’s claim
is justified. [5]

4  The proportion of people who have a particular gene, on gegiia 1 in 1000. A random sample of
3500 people in a certain country is chosen and the numberoii@eX, having the gene is found.

(i) State the distribution oK and state also an appropriate approximating distributiGive the
values of any parameters in each case. Justify your choitteeafpproximating distribution.

[3]

(ii) Use the approximating distribution to find>P< 3). [2]

5 The score on one throw of a 4-sided die is denoted by the randgoiable X with probability
distribution as shown in the table.

X 0 1 2 3
P(X=x) | 0.25] 0.25| 0.25| 0.25

(i) Show that VafX) = 1.25. [1]
The die is thrown 300 times. The score on each throw is notddlenmeanX, of the 300 scores is
found.

(i) Use a normal distribution to find(K < 1.4). [3]
(iii) Justify the use of the normal distribution in pér). [1]

6 Stephan is an athlete who competes in the high jump. In the eephan has succeeded in 90% of
jumps at a certain height. He suspects that his standarebestty fallen and he decides to carry out
a hypothesis test to find out whether he is right. If he suceaetewer than 17 of his next 20 jumps
at this height, he will conclude that his standard has fallen

(i) Find the probability of a Type | error. [4]

(i) In fact Stephan succeeds in 18 of his next 20 jumps. Whichetthors, Type | or Type I, is
possible? Explain your answer. [2]
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7 Arandom variableX has probability density function given by

K 1cx<a
f(x) =4 X

0 otherwise,

wherek anda are positive constants.
(i) Show thak = 1 [3]
“Ina’

(i) Find EX) in terms ofa. [3]
(ili) Find the median oK in terms ofa. [4]

8 (i) The following tables show the probability distributions tbe random variableg andW.

\% -1 0 1 >1 w 0 0.5 1 >1
P(V=v) | 0.368| 0.368| 0.184| 0.080 P(W=w) | 0.368| 0.368| 0.184| 0.080

For each of the variableg andW state how you can tell from its probability distribution thia
does NOT have a Poisson distribution. [2]

(i) The random variablX has the distribution Ra). It is given that
P(X=0)=p and RX=1)=2.5p,
wherep is a constant.
(@) Show thatl = 2.5. [1]
(b) Find ARX > 3). [2]

(iii) The random variabl¥ has the distribution Ra), whereu > 30. Using a suitable approximating
distribution, it is found that P¥ > 40) = 0.5793 correct to 4 decimal places. Find [5]
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