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1 A hotel kitchen has two dish-washing machines. The numbiebseakdowns per year by the two
machines have independent Poisson distributions with sm@ahand 1.0. Find the probability that
the total number of breakdowns by the two machines duringéxétwo years will be less than 3.

[4]

2 Inarandom sample of 70 bars of Luxcleanse soap, 18 were fioumel undersized.

(i) Calculate an approximate 90% confidence interval for thegmoon of all bars of Luxcleanse
soap that are undersized. [4]

(i) Give areason why your interval is only approximate. [1]

3 At an election in 2010, 15% of voters in Bratfield voted for Renewal Party. One year later, a

researcher asked 30 randomly selected voters in Bratfieddhehthey would vote for the Renewal
Party if there were an election next week. 2 of these 30 vatEsthat they would.

() Use a binomial distribution to test, at the 4% significanaellethe null hypothesis that there

has been no change in the support for the Renewal Party iffidddahgainst the alternative
hypothesis that there has been a decrease in support sen2818 election. [4]

(ii) (@ Explain why the conclusion in pafi) cannot involve a Type | error. [1]

(b) State the circumstances in which the conclusion in @avrould involve a Type Il error.
[1]
4  On average, 1 in 2500 people have a particular gene.

(i) Use a suitable approximation to find the probability thatairandom sample of 10 000 people,
more than 3 people have this gene. [4]

(i) The probability that, in a random samplergbeople, none of them has the gene is less than 0.01.

Find the smallest possible value raf [3]

5 Each drink from a coffee machine contadsm?® of coffee andY cn?® of milk, whereX andY are
independent variables witk ~ N(184, 1%) andY ~ N(50, &). If the total volume of the drink is
less than 200 cfthe customer receives the drink without charge.

() Find the percentage of drinks which customers receive withbarge. [4]

(i) Find the probability that, in a randomly chosen drink, thiuwee of coffee is more than 4 times
the volume of milk. [5]
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6 Thedistance travelled, in kilometres, by a Grippo brakelpefdre it needs to be replaced is modelled
by 10 000K, whereX is a random variable having the probability density functio

—k(X? - 5X + 6) 2<X< 3,
0 otherwise.

f(x):{

The graph ofy = f(X) is shown in the diagram.

y
A
Il > x
0 1 2 3
(i) Show thatk = 6. (2]
(i) State the value of &) and find VatX). [4]

(iii) Sami fits four new Grippo brake pads on his car. Find the prtibathat at least one of these
brake pads will need to be replaced after travelling less #2000 km. [3]

7  Previous records have shown that the number of cars ent®angpor on any day has mean 352 and
variance 121.

(i) Find the probability that the mean number of cars enteringBa during a random sample of
200 days is more than 354. [4]

(i) State, with areason, whether it was necessary to assunibeéhaitmber of cars entering Bampor
on any day has a normal distribution in order to find the prdibaln part (i). [2]

(iii) Itis thought that the population mean may recently have ghdnThe number of cars entering
Bampor during the day was recorded for each of a random saohf@@ days and the sample
mean was found to be 356. Assuming that the variance is ugeldartest at the 5% significance
level whether the population mean is still 352. [4]
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