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1. A continuous random variable X has cumulative distribution function

0 x <1

F(x) = i(x—l)z 1<x <5
16
1 x>5

(a) Find P(X > 4)
(2)

(b) Find P(X >3[2 <X <4)
(©))

(c) Find the exact value of E(X)
4
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2. A farmer sells boxes of eggs.
The eggs are sold in boxes of 6 eggs and boxes of 12 eggs in the ratio n: 1
A random sample of three boxes is taken.
The number of eggs in the first box is denoted by X,
The number of eggs in the second box is denoted by X,
The number of eggs in the third box is denoted by X
The random variable 7= X + X, + X,
Given that P(7T = 18) = 0.729

(a) show thatn=9

(b) find the sampling distribution of 7'

The random variable R is the range of X, X, X,

(¢) Using your answer to part (b), or otherwise, find the sampling distribution of R

2
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3. Albert uses scales in his kitchen to weigh some fruit.

The random variable D represents, in grams, the weight of the fruit given by the
scales minus the true weight of the fruit. The random variable D is uniformly distributed
over the interval [-2.5, 2.5]

(a) Specify the probability density function of D
(2)

(b) Find the standard deviation of D
(2)

Albert weighs a banana on the scales.

(c) Write down the probability that the weight given by the scales equals the true weight
of the banana.

4y

(d) Find the probability that the weight given by the scales is within 1 gram of the
banana’s true weight.

1
Albert weighs 10 bananas on the scales, one at a time.

(e) Find the probability that the weight given by the scales is within 1 gram of the true
weight for at least 6 of the bananas.
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4. A sweet shop produces different coloured sweets and sells them in bags.

The proportion of green sweets produced is p

Each bag is filled with a random sample of n sweets.

The mean number of green sweets in a bag is 4.2 and the variance is 3.57

(a) Find the value of n and the value of p

C))

The proportion of red sweets produced by the shop is 0.35

(b) Find the probability that, in a random sample of 25 sweets, the number of red sweets
exceeds the expected number of red sweets.

3

The shop claims that 10% of its customers buy more than two bags of sweets. A random

sample of 40 customers is taken and 1 customer buys more than two bags of sweets.

(c) Test, at the 5% level of significance, whether or not there is evidence that the
proportion of customers who buy more than two bags of sweets is less than the shop’s
claim. State your hypotheses clearly.
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5. A delivery company loses packages randomly at a mean rate of 10 per month.

The probability that the delivery company loses more than 12 packages in a randomly
selected month is p
(a) Find the value of p

1)
The probability that the delivery company loses more than & packages in a randomly
selected month is at least 2p
(b) Find the largest possible value of &

(2)
In a randomly selected month,
(c) find the probability that exactly 4 packages were lost in each half of the month.

3
In a randomly selected two-month period, 21 packages were lost.
(d) Find the probability that at least 10 packages were lost in each of these two months.

Q)
(e) Using a suitable approximation, find the probability that more than 27 packages are

lost during a randomly selected 4-month period.
)
16
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6.

In a local council, 60% of households recycle at least half of their waste. A random sample
of 80 households is taken.

The random variable X represents the number of households in the sample that recycle at
least half of their waste.

(a) Using a suitable approximation, find the smallest number of households, 7, such that
P(X > n) < 0.05
(6)

The number of bags recycled per family per week was known to follow a Poisson
distribution with mean 1.5

Following a recycling campaign, the council believes the mean number of bags recycled
per family per week has increased. To test this belief, 6 families are selected at random
and the total number of bags they recycle the following week is recorded.

The council wishes to test, at the 5% level of significance, whether or not there is evidence
that the mean number of bags recycled per family per week has increased.

(b) Find the critical region for the total number of bags recycled by the 6 families.
(2)
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7. The continuous random variable X has probability density function f(x) given by

—ixz 1<
16 <x<3
f(x)=4k(4—x) 3<x<4
0 otherwise
11
(a) Show that k = —
12

(b) Sketch f(x) for 1 <x <4

(¢) Write down the mode of X

Given that E(X) = %

3)

2)

(1)

(d) use algebraic integration to find Var(X), giving your answer to 3 significant figures.

The cumulative distribution function of X is given by

[0 x <1

1

&(x +¢) 1<x<3
F@ =1 1

E(4x—5x2+d) 3<x<4

_1 x>4

(e) (1) Find the exact value of ¢

(i) Find the exact value of d

(f) Calculate, to 3 significant figures, the upper quartile of X

“4)

€))

2)
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