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Mathematics: applications and interpretation
Standard level
Paper 2

Instructions to candidates

	y Do not open this examination paper until instructed to do so.
	y A graphic display calculator is required for this paper.
	y Answer all the questions in the answer booklet provided.
	y Unless otherwise stated in the question, all numerical answers should be given exactly or 

correct to three significant figures.
	y A clean copy of the mathematics: applications and interpretation formula booklet is 

required for this paper.
	y The maximum mark for this examination paper is [80 marks].
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Answer all questions in the answer booklet provided. Please start each question on a new page. 
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: 17]

The diagram shows points in a park viewed from above, at a specific moment in time.

The distance between two trees, at points A and B, is 6.36 m.

Odette is playing football in the park and is standing at point O, such that  AÔB = 10 ,   
OA = 25.9 m  and  OÂB  is obtuse.

diagram not to scale
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(a)	 Calculate the size of  AB̂O .� [3]

(b)	 Calculate the area of triangle AOB.� [4]

(This question continues on the following page)



– 3 – 2223 – 7215

Turn over

(Question 1 continued)

Odette’s friend, Khemil, is standing at point K such that he is 12 m from A and  KÂB = 45 .

diagram not to scale
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(c)	 Calculate Khemil’s distance from B.� [3]

XY is a semicircular path in the park with centre A, such that  KÂY = 45 . Khemil is standing 
on the path and Odette’s football is at point X. This is shown in the diagram below.

diagram not to scale
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The length  KX = 22.2 m ,  KÔX = 53.8  and  OK̂X = 51.1 .

(d)	 Find whether Odette or Khemil is closer to the football.� [4]

Khemil runs along the semicircular path to pick up the football.

(e)	 Calculate the distance that Khemil runs.� [3]
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2.	 [Maximum mark: 15]

Daina makes pendulums to sell at a market. She plans to make 10 pendulums on the first 
day and, on each subsequent day, make 6 more than she did the day before.

(a)	 Calculate the number of pendulums she would make on the 12th day.� [3]

She plans to make pendulums for a total of 15 days in preparation for going to the market.

(b)	 Calculate the total number of pendulums she would have available at the market.� [2]

Daina would like to have at least 1000 pendulums available to sell at the market and 
therefore decides to increase her production. She still plans to make 10 pendulums on the 
first day, but on each subsequent day, she will make  x  more than she did the day before.

(c)	 Given that she will still make pendulums for a total of 15 days, calculate the minimum 
integer value of  x  required for her to reach her target.� [3]

Daina tests one of her pendulums. She releases the ball at the end of the pendulum to swing 
freely. The point at which she releases it is shown as the initial position on the left side of 
the following diagram. Daina begins recording the distances travelled by the ball after it 
has reached the extreme position, represented by the right-hand side of the diagram.

diagram not to scale

u3
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u1 = 17.1

u2 = 16.245

(This question continues on the following page)
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Turn over

(Question 2 continued)

On each successive swing, the distance that the ball travelled was 95 % of its previous 
distance. During the first swing that Daina recorded, the ball travelled a distance of 17.1 cm. 
During the second swing that she recorded, it travelled a distance of 16.245 cm.

(d)	 Calculate the distance that the ball travelled during the 5th recorded swing.� [3]

(e)	 Calculate the total distance that the ball travelled during the first 16 recorded swings.� [2]

(f)	 Calculate the distance that the ball travelled before Daina started recording.� [2]



– 6 – 2223 – 7215

3.	 [Maximum mark: 15]

A scientist is conducting an experiment on the growth of a certain species of bacteria.

The population of the bacteria,  P , can be modelled by the function

P (t) = 1200 × k t ,  t ≥ 0 ,

where  t  is the number of hours since the experiment began, and  k  is a positive constant.

(a)	 (i)�	� Write down the value of  P (0) .

(ii)	 Interpret what this value means in this context.� [2]

3 hours after the experiment began, the population of the bacteria is 18 750.

(b)	 Find the value of  k .� [2]

(c)	 Find the population of the bacteria 1 hour and 30 minutes after the experiment began.� [2]

The scientist conducts a second experiment with a different species of bacteria. 
The population of this bacteria,  S , can be modelled by the function

S (t) = 5000 × 1.65t ,  t ≥ 0 ,

where  t  is the number of hours since both experiments began.

(d)	 Find the value of  t  when the two populations of bacteria are equal.� [2]

It takes 2 hours and  m  minutes for the number of bacteria in the second experiment to 
reach 19 000.

(e)	 Find the value of  m , giving your answer as an integer value.� [4]

The bacteria in the second experiment are growing inside a container. The scientist models 
the volume of each bacterium in the second experiment to be  1 × 10−18 m3 , and the available 
volume inside the container is  2.1 × 10−5 m3 .

(f)	 Determine how long it would take for the bacteria to fill the container.� [3]
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Turn over

4.	 [Maximum mark: 17]

It is claimed that a new remedy cures 82 % of the patients with a particular medical problem.

This remedy is to be used by 115 patients, and it is assumed that the 82 % claim is true.

(a)	 Find the probability that exactly 90 of these patients will be cured.� [3]

(b)	 Find the probability that at least 95 of these patients will be cured.� [2]

(c)	 Find the variance in the possible number of patients that will be cured.� [2]

The probability that at least  n  patients will be cured is less than 30 %.

(d)	 Find the least value of  n .� [3]

A clinic is interested to see if the mean recovery time of their patients who tried the new 
remedy is less than that of their patients who continued with an older remedy. The clinic 
randomly selects some of their patients and records their recovery time in days. The results 
are shown in the table below.

Recovery time (days)

Group N 
(new remedy) 12 13 9 13 14 15 17

Recovery time (days)

Group O 
(old remedy) 17 11 10 18 20 22 14 15 18

The data is assumed to follow a normal distribution and the population variance is the same 
for the two groups. A  t-test is used to compare the means of the two groups at the 10 % 
significance level.

(e)	 State the appropriate null and alternative hypotheses for this  t-test.� [2]

(f)	 Find the  p-value for this test.� [2]

(g)	 State the conclusion for this test. Give a reason for your answer.� [2]

(h)	 Explain what the  p-value represents.� [1]
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5. [Maximum mark: 16]

A particular park consists of a rectangular garden, of area  A m2, and a concrete path
surrounding it. The park has a total area of 1200 m2.

The width of the path at the north and south side of the park is 2 m.

The width of the path at the west and east side of the park is 1.5 m.

The length of the park (along the north and south sides) is x metres,  3 < x < 300 .

diagram not to scale

(a) (i)�	� Write down the length of the garden in terms of  x .

(ii) Find an expression for the width of the garden in terms of  x .

(iii) Hence show that A x
x

� � �1212 4
3600

. [5]

(b) Find the possible dimensions of the park if the area of the garden is 800 m2. [4]

(c) Find an expression for
d
d
A
x

. [3]

(d) Use your answer from part (c) to find the value of  x  that will maximize the area of
the garden. [2]

(e) Find the maximum possible area of the garden. [2]

References:

© International Baccalaureate Organization 2023




