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1.

Each day a restaurant opens between 11am and 11 pm. During its opening hours, the
restaurant receives calls for reservations at an average rate of 6 per hour.

(a) Find the probability that the restaurant receives exactly 1 call for a reservation
between 6 pm and 7 pm.

2

The restaurant distributes leaflets to local residents to try and increase the number of
calls for reservations. After distributing the leaflets, it records the number of calls for
reservations it receives over a 90 minute period.

Given that it receives 14 calls for reservations during the 90 minute period,

(b) test, at the 5% level of significance, whether the rate of calls for reservations has
increased from 6 per hour. State your hypotheses clearly.

(C))
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2. At a cafe, customers ordering hot drinks order either tea or coffee. L

Of all customers ordering hot drinks, 80% order tea and 20% order coffee. st

Of those who order tea, 35% take sugar and of those who order coffee 60% take sugar. il o
(a) A random sample of 12 customers ordering hot drinks is selected. SO

Find the probability that fewer than 3 of these customers order coffee. SR

o5
=
(3) SRS

(b) (1) A randomly selected customer who orders a hot drink is chosen. Show that the s
probability that the customer takes sugar is 0.4 i
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(i1)) Write down the distribution for the number of customers who take sugar from a 5
random sample of n customers ordering hot drinks. o
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(¢) A random sample of 10 customers ordering hot drinks is selected. S5

(1) Find the probability that exactly 4 of these 10 customers take sugar. i

KON
1) e

(i) Given that at least 3 of these 10 customers take sugar, find the probability that no K
more than 6 of these 10 customers take sugar. e

SRR,
(3) e

(d) In a random sample of 150 customers ordering hot drinks, find, using a suitable
approximation, the probability that at least half of them take sugar. Ko
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3.

The function f(X) is defined as

1
f£(x) =149

0 otherwise

(xX+53-Xx) 1<x<4

Albert believes that f(X) is a valid probability density function.

(a) Sketch f(X) and comment on Albert’s belief.
3)

The continuous random variable Y has probability density function given by

ky(12 — y?) 1<y<3

otherwise

g(y) =

where K is a positive constant.

(b) Use calculus to find the mode of Y
3)

(c) Use algebraic integration to find the value of k

(&)

(d) Find the median of Y giving your answer to 3 significant figures.

(€))

(e) Describe the skewness of the distribution of Y giving a reason for your answer.
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Question 3 continued
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4. A bag contains a large number of marbles, each of which is blue or red.

A random sample of 3 marbles is taken from the bag.
The random variable D represents the number of blue marbles taken minus the number of
red marbles taken.
Given that 20% of the marbles in the bag are blue,
(a) show that P(D =-1)=0.384

(2)
(b) find the sampling distribution of D

3)
(¢c) write down the mode of D

@
Takashi claims that the true proportion of blue marbles is greater than 20% and tests his
claim by selecting a random sample of 12 marbles from the bag.
(d) Find the critical region for this test at the 10% level of significance.

(2)
(e) State the actual significance level of this test.
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blank
5. The random variable X has cumulative distribution function given by
0 X <0
F(x) = L(ax3 + bx? + 15X) 0<x<5
100
1 X>5
Given that E(X?) = 6.25
(a) show that6a+b=0
)
(b) find the value of a and the value of b
“)
(¢) findPB < X< 7)
(2)
J
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6.

One side of a square is measured to the nearest centimetre and this measurement is
multiplied by 4 to estimate the perimeter of the square. The random variable, Wcm,
represents the estimated perimeter of the square minus the true perimeter of the square.

W is uniformly distributed over the interval [a, b]

(a) Explain whya=-2and b=2
1)

The standard deviation of W is ¢
(b) (i) Find o

(i1) Find the probability that the estimated perimeter of the square is within o of the
true perimeter of the square.
“)

One side of each of 100 squares are now measured. Using a suitable approximation,

(c) find the probability that W is greater than 1.9 for at least 5 of these squares.
(C))
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Question 6 continued
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7. Members of a conservation group record the number of sightings of a rare animal. The
number of sightings follows a Poisson distribution with a rate of 1 every 2 months.
(a) Find the smallest value of n such that the probability that there are at least n sightings
in 2 months is less than 0.05
2)
(b) Find the smallest number of months, m, such that the probability of no sightings in
m months is less than 0.05
(2)
(c) Find the probability that there is at least 1 sighting per month in each of 3 consecutive
months.
3)
(d) Find the probability that the number of sightings in an 8 month period is equal to the
expected number of sightings for that period.
(2)
(e) Given that there were 4 sightings in a 4 month period, find the probability that there
were more sightings in the last 2 months than in the first 2 months.
3)
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Question 7 continued
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Question 7 continued

(Total 12 marks)
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