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Question 1

(a)

(b)

𝐴 and 𝐵 are two events for an experiment, if 𝑃(𝐴) = 2⁄3 and 𝑃(𝐵) = 8⁄15, are 𝐴 and 𝐵
mutually exclusive events? Explain your answer.
[3 marks]

Three cards are selected at random from a standard pack of cards, without replacement.
What is the probability that the cards contain:
(i)

Exactly one king

(ii)

At least one king
[5 marks]

(c)

A company makes electronic gadgets. One out of every 80 of these gadgets is faulty, but
the company has no way of determining which products are faulty until they are returned
by the customer. Suppose the company makes €5 profit on the sale of any working
product, but suffers a loss of €65 for every faulty gadget, because they have to arrange
collect, repair and delivery of the faulty product.
By calculating the expected profit for each gadget, determine if the company can expect a
profit in the long term?
[8 marks]

(d)

Bliss Coffee operates a chain of six coffee shops across Munster. It is investigating options
to increase sales across the chain, three shops are introducing a loyalty card scheme, two
shops are cutting prices and one shop is doing neither. The probability of increasing sales
due to introducing a loyalty card is 0.6 and there is a probability of increasing sales by
cutting prices of 0.75, doing nothing means that the probability of increasing sales is 0.16.
(i)

Construct a tree diagram to represent the information.

(ii)

Calculate the probability that the chain will increase their sales.

(iii)

Given a shop increases their sales, what is the probability that it cut prices?
[9 marks]
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Question 2

(a)

The drink Monster Energy delivers one thousand cans per week to a specific supermarket.
Of these cans, 5% are damaged in transit to this supermarket. If 13 cans of Monster are
selected at random, what is the probability that:
(i)

Exactly 3 cans are damaged?

(ii)

Exactly no cans are damaged?

(iii)

At most 2 cans are damaged?
[8 marks]

(b)

The supermarket sells on average 10 cans of Monster Energy in a 30 minute period. Find
the probability that the supermarket:
(i)

Sells exactly 10 cans in a 30 minute period?

(ii)

Sells 30 cans in a one hour period?
[7 marks]

(c)

The average profit made by this supermarket on the sale of Monster Energy cans sold in
one year is €20,000 with a standard deviation of €4000. Assuming a Normal Distribution,
what is the probability that the supermarket makes a profit of:
(i)

Less than €30,000 in one year?

(ii)

Between €18,000 and €30,000 in one year?

(iii)

More than €25,000 in one year?
[10 marks]
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Question 3
Over the period of a week, a department store counted the number of people who entered the
store and the amount taken in sales. The data is recorded in the table below.
Day
No. of customers (𝑥)
Sales, €000’s (𝑦)

Mon
800
12

Tues
1200
10

Wed
1100
9

Thurs
1000
13

Fri
1400
16

Sat
2200
20

Sun
1800
32

∑ 𝑥 = 9500, ∑ 𝑦 = 112, ∑ 𝑥𝑦 = 168500, ∑ 𝑥 2 = 14330000, ∑ 𝑦 2 = 2174

(a)

Using the graph paper at the centre of the booklet, plot a scatter diagram for the data.
[4 marks]

(b)

Calculate the coefficient of correlation correct to three decimal places. Comment on your
answer.
[7 marks]

(c)

Calculate the coefficient of determination correct to three decimal places. Comment on
your answer.
[2 marks]

(d)

Use the least squares method to find the regression equation, rounding the values of 𝑎
and 𝑏 to two decimal places.
[8 marks]

(e)

Plot the regression line on your scatter diagram from part (a).
[2 marks]

(f)

Using the regression equation you obtained in part (d), estimate what the sales would be
if 2000 customers visited the store.
[2 marks]
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Question 4

(a)

The Bank of Eastminster offers borrowers an annual rate of interest of 4.5% where
interest is compounded monthly. The Bank of West Dakota offers borrowers a quarterly
interest rate of 1.3% compounded quarterly. Find the APR for each bank. Which bank
offers better value for borrowers?
[6 marks]

(b)

Desmond saves €3,000 in a bank that offers savers a monthly interest rate of 0.15%
(compounded monthly). Assuming that no additional lodgements or withdrawals are made
calculate the balance in Michael’s account after four years.
[5 marks]

(c)

Ophelia borrows €200,000 from a credit union to buy a house and intends to repay the
loan in equal monthly repayments over 15 years due at the end of each month. The credit
union charges 0.25% monthly interest (compounded monthly). Calculate the monthly
repayments on the loan.
[5 marks]

(d)

Find the present value of €50,000 payable in 8 years’ time if the annual interest rate is
5.5%.
[3 marks]

(e)

Emma intends to make four equal deposits into a sinking fund at the beginning of each
year for the next four years. The fund will earn compound interest at 3.5% per annum.
Fionn wants to ensure that there is €500,000 in the fund at the end of the four years and
intends to make no withdrawals until then.
(i)

Calculate the size of each annual deposit in the sinking fund.

(ii)

Calculate the total amount of interest that the fund will earn over the four years.
[6 marks]
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Formulae
Probability
Conditional Probability:
𝑃(𝐵|𝐴) =

𝑃(𝐴,B)

𝑂𝑅

𝑃(𝐴)

𝑃(𝐵|𝐴) =

𝑃(𝐴∩𝐵)
𝑃(𝐴)

Expected Value:
𝑛

𝐸(𝑋) = ∑ 𝑥𝑖 𝑃(𝑥𝑖 )
𝑖=1

Binomial Distribution:
𝑃(𝑟, 𝑛) = 𝑛𝐶𝑟 𝑝𝑟 𝑞 𝑛−𝑟

𝑛
𝑃(𝑟) = ( ) 𝑝𝑟 𝑞 𝑛−𝑟
𝑟

𝑂𝑅

Poisson Distribution:
𝑃(𝑟) =

𝜆𝑟 . 𝑒 −𝜆
𝑟!

𝑃(𝑟) = 𝑒 −𝜆 [

𝑂𝑅

𝜆𝑟
]
𝑟!

Note: 𝑒 = 2.718
approximately

Standard Normal Units:
𝑍=

𝑥−𝜇
𝜎

𝑂𝑅

𝑍=

𝑥 − 𝑥̅
𝑠

Regression and Correlation
𝑦′ = 𝑎 + 𝑏𝑥

𝑏=

𝑛 ∑ 𝑥𝑦 − ∑ 𝑥 ∑ 𝑦
𝑛 ∑ 𝑥 2 − (∑ 𝑥)2

∑ 𝑦 = 𝑛𝑎 + 𝑏 ∑ 𝑥
𝑎 = 𝑦̅ − 𝑏𝑥̅
∑ 𝑥𝑦 = 𝑎 ∑ 𝑥 + 𝑏 ∑ 𝑥 2
𝑎=
𝑦̅ = 𝑎 + 𝑏𝑥̅

∑𝑦 − 𝑏∑𝑥
𝑛

Coefficient of Correlation:

𝑟=

𝑛 ∑ 𝑥𝑦 − ∑ 𝑥 ∑ 𝑦
√𝑛 ∑ 𝑥 2 − (∑ 𝑥)2 ∙ √𝑛 ∑ 𝑦 2 − (∑ 𝑦)2

𝑂𝑅
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𝑛 ∑ 𝑥𝑦 − ∑ 𝑥 ∑ 𝑦
√(𝑛 ∑ 𝑥 2 − (∑ 𝑥)2 ) ∙ (𝑛 ∑ 𝑦 2 − (∑ 𝑦)2 )

Formulae continued
Financial Maths
Compound Interest:
𝐴 = 𝑃(1 + 𝑖)𝑛

Present Value:
𝑃=

𝐴
(1 + 𝑖)𝑛

APR:
𝐴𝑃𝑅 = (1 + 𝑖)𝑛 − 1

Annuity Formulae:

(Payment Interval = Interest Period)

A = Amount (Future Value)
P = Present Value
(1 + 𝑖)𝑛 − 1
𝐴=𝑅 [
]
𝑖

𝑃=𝑅 [

1 − (1 + 𝑖)−𝑛
]
𝑖

Annuity Due Formulae:
(1 + 𝑖)𝑛 − 1
𝐴 = 𝑅(1 + 𝑖) [
]
𝑖

1 − (1 + 𝑖)−𝑛
𝑃 = 𝑅 (1 + 𝑖) [
]
𝑖
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