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e Write your session number in the boxes above.

e Do not open this examination paper until instructed to do so.

e A graphic display calculator is required for this paper.

e Answer all questions.

e Answers must be written within the answer boxes provided.

e Unless otherwise stated in the question, all numerical answers should be given
exactly or correct to three significant figures.

e A clean copy of the mathematics: applications and interpretation SL formula
booklet is required for this paper

e The maximum mark for this examination paper is [80 marks]
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Answers must be written within the answer boxes provided. Full marks are not necessarily
awarded for a correct answer with no working. Answers must be supported by working and/or
explanations. Solutions found from a graphic display calculator should be supported by suitable
working. For example, if graphs are used to find a solution, you should sketch these as part of
your answer. Where an answer is incorrect, some marks may be given for a correct method,
provided this is shown by written working. You are therefore advised to show all working.

1. [Maximum mark: 6]

The prices, in euros (€), for all-day hiring of 12 beach lounges in Greek 12 islands,
are :

49, 120, 115, 240, 78, a, 89, 95, 105, 93, 84, 102
The mean price of the beach loungers is 100€.

(a) Find the value of a

[2]
(b.i) Find the range of the prices.
[1]
(b.ii) Use your graphic display calculator to find the standard deviation of the prices.
[1]
In September, the price of each of the 12 beach lounges is reduced by 15 €.
(c) Write down
() the new mean.
(ii) the new standard deviation. [2]

N.Sampanis & N.Tountas Askisopolis 3



Mathematics :applications and interpretation SL Paper 1 Sept 24

2. [Maximum mark: 5]
The pH scale is a measure of the acidity of a solution. Its value is given by the formula:

pH = _|0910[H+] )

where [H*] is the concentration of hydrogen ions in the solution (measured in moles per
litre).

(a) Calculate the pH value if the concentration of hydrogen ions is 0.00002. [1]
The pH of corn is 6.7.
(b.) Calculate the concentration of hydrogen ions in corn. [2]

The strength of an acid is measured by its concentration of hydrogen ions. A
grapefruit juice has a pH value of 4 and a cherry juice has a pH value of 3.5.

(c) Calculate how many times stronger the acid in a cherry juice is, when compared to

the acid in the grapefruit juice. [2]
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3. [Maximum mark: 5]

The map shows the sites of three mobile antennas A, B and C.

A(0,32)

-~
N~

@

(&) Write down the coordinates of the antennas B and C. [2]

(b) Patrick claims that the site A is equidistant from the sites B and C. Do you agree?

Justify your answer. [3]
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4. [Maximum mark: 6]

The masses, in Kg, of 60 adult females were collected and summarized in the box
and-whisker plot below.

52 62
(@) Write down the median mass of the females. [1]
(b) Calculate the interquartile range. [2]

(c) Estimate the number of females who have a mass between 57 kg and
65 kg. [2]

(d) Suzanna has a mass of 81 kg. Is this an outlier? Justify your answer.
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5. [Maximum mark: 6]
The sum of the first n terms of an arithmetic sequence is given by

S, =3n+4n’
(a) Find the value of :
M S
(i) S, [2]

Let a, be the nth term of this arithmetic sequence.

(b) Showthat a, =15 [1]
(c) Findthe a [1]
(d) Find the smallest possible value of n for which a, > 205 [2]
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6. [Maximum mark: 6]

Consider the function f(x)=ax?+bx+c,a=0. The graph of y =f(x) is shown in the
diagram. The vertex of the graph has coordinates V(O.?S,%gj. The graph intersects

the x — axis at two points, (-1,0) and (k,0).

(k,0)

1 2 3
(@) Find the value of k. [2]
(b) Find the value ofa,b andc [3]
(c) Write down the equation of the axis of the symmetry of the graph. [1]
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7. [Maximum mark: 7]

The equation of aline L1 is 3x—4y =12.

(a) Find the equation of a line L2 which is perpendicular to L1 and intersects the y — axis

at the point A where y=4. [2]
Consider the points A(5,0.75), B(-3,1.2), C(-2,-%), D(0,4). The line L1 passes through

two of these points.
(b) Find these points and justify your answer. [2]

(c) Find the perpendicular bisector of the line segment of the points in question (b).  [3]
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8. [Maximum mark: 6]

The diagram shows an aeroplane wing.

A
26
15
c B
AB =26m, AC = 15 m and BAC = 23°
€) Calculate BC [2]
(b) Calculate the area ACB [2]
(c) Find the construction cost if the material’s cost is $2500 per m? [2]
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9. [Maximum mark: 6]

Mr Edward is a teacher at a pre-junio class in a school and he bought some balls for
his students.
The following table shows the results .

Small Medium Large
Low cost 17 29 44
Medium cost 28 34 23
High cost 32 64 28

Mr Edward wants to test, at the 5% significance level, whether the size of the balls is
independent of the cost.

€) State the null and alternative hypothesis for this test. [3]

(b) State a conclusion to the test. Give a reason to your answer. [3]
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10.[Maximum mark: 10]

John invests $4500 in a bank that pays a nominal annual interest rate of 1.25%

(@) Calculate the amount of money John will have in the bank at the end of 5
years.Give your answer correct to two decimal places. [3]

(b) Calculate the number of months it takes until John has at least $4850 in the
bank. [2]

John uses the $4850 as a partial payment for a new car costing $25000. For the
remainder he takes out a loan from a bank.

(©) Write down the amount of money that John takes out as a loan. [2]

The loan is for 10 years and the nominal annual interest rate is 14.3% compounded
monthly. John will pay the loan in fixed monthly instalments at the end of each month.

(d) Calculate the amount, correct to the nearest dollar, that John will have to pay
the bank each month. [3]
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11.[Maximum mark: 9]

At a running club, Mr Lee conducts a test to determine if there is any association
between an athlete’s age and their best time taken to run 100m. Eight athletes are
chosen at random, and their details are shown below.

athlete A B C D E F G H
Age(years) 13 17 22 18 19 25 11 36
Time(sec) 134 14.6 134 12.9 12.0 11.8 17.0 13.1

Mr Lee decides to calculate the Spearman’s rank correlation coefficient for his set of
data.

(d) Complete the table of ranks. [2]
athlete A B C D E F G H

Age(years) 3

Time(sec) 1

(e)  Calculate the Spearman’s rank correlation coefficient rs. [2]

() Interpret this value of rs in the context of the question. [1]

(9) Suggest a mathematical reason why Mr Lee may have decided not to use
Pearson’s product — moment correlation coefficient with his data from the

original table. [1]

(h) 0] Find the coefficient of determination for the data from the original table.
(i) Interpret this value in the context of the question. [3]
(iv)
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12.[Maximum mark: 8]

A random Olympic Stadium is shown below.The intended design of the stadium is in
the shape of a rectangle with a semi — circle at each end.

The width of the rectangle is y metres and the diameter of each semi-circle is x metres,
with x >0and y > 0. The perimeter of the court is 400m.

)
X
Olympic court
(@)  Find an expression for the perimeter P in terms of x and y. [1]

(b) Show that the area , A m? of the stadium can be expressed as

A =-21x* +400x, X € (Oﬁj [3]
'IT
(c) Find d—A [2]
dx
(d) Hence find the exact value of x for which the area is a maximum. [2]
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