Diploma Programme
Programme du diplome

Programa del Diploma

© International Baccalaureate Organization 2026

All rights reserved. No part of this product may be reproduced in any form or by any
electronic or mechanical means, including information storage and retrieval systems,
without the prior written permission from the IB. Additionally, the license tied with this
product prohibits use of any selected files or extracts from this product. Use by third
parties, including but not limited to publishers, private teachers, tutoring or study services,
preparatory schools, vendors operating curriculum mapping services or teacher resource
digital platforms and app developers, whether fee-covered or not, is prohibited and is a
criminal offense.

More information on how to request written permission in the form of a license can be
obtained from https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-
license/.

© Organisation du Baccalauréat International 2026

Tous droits réservés. Aucune partie de ce produit ne peut étre reproduite sous quelque
forme ni par quelque moyen que ce soit, électronique ou mécanique, y compris des
systemes de stockage et de récupération d’informations, sans [l'autorisation écrite
préalable de I'IB. De plus, la licence associée a ce produit interdit toute utilisation de tout
fichier ou extrait sélectionné dans ce produit. L'utilisation par des tiers, y compris, sans
toutefois s’y limiter, des éditeurs, des professeurs particuliers, des services de tutorat ou
d’aide aux études, des établissements de préparation a I'enseignement supérieur, des
fournisseurs de services de planification des programmes d’études, des gestionnaires de
plateformes pédagogiques en ligne, et des développeurs d’applications, moyennant
paiement ou non, est interdite et constitue une infraction pénale.

Pour plus d’informations sur la procédure a suivre pour obtenir une autorisation écrite
sous la forme d’une licence, rendez-vous a I'adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organizacion del Bachillerato Internacional, 2026

Todos los derechos reservados. No se podra reproducir ninguna parte de este producto
de ninguna forma ni por ningin medio electrénico o mecanico, incluidos los sistemas de
almacenamiento y recuperacion de informacién, sin la previa autorizacion por escrito del
IB. Ademas, la licencia vinculada a este producto prohibe el uso de todo archivo o
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye,
a titulo enunciativo, editoriales, profesores particulares, servicios de apoyo académico o
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y
entidades que presten servicios de planificacion curricular u ofrezcan recursos para
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, esta prohibido
y constituye un delito.

En este enlace encontrara mas informacién sobre cémo solicitar una autorizacién por
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.

International Baccalaureate”
Baccalauréat International
Bachillerato Imtemacional




L

Diploma Programme
Programme du dipléme

Programa del Diploma

Mathematics: applications and interpretation
Higher level
Paper 1

14 May 2026

Zone A afternoon | Zone B afternoon | Zone C afternoon )
Session number

2 hours

Instructions to students

* Write your session number in the boxes above.

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

* A graphic display calculator is required for this paper.

* Answer all questions.

* Answers must be written within the answer boxes provided.

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

* A clean copy of the mathematics: applications and interpretation HL formula booklet is
required for this paper.

e The maximum mark for this examination paper is [110 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]
A mathematics teacher surveys her 200 students. She asks each student if they are

left-handed or right-handed and whether they prefer geometry or algebra. The results are
shown in the following table.

Geometry Algebra
Left-handed 16 6
Right-handed 67 111

A student is randomly selected from this group.

(@) Write down the probability that the student is left-handed and prefers geometry. [1
(b) Find the probability that the student prefers geometry, given that they are left-handed. [2]
The teacher randomly selects two students from the 200 students to be the class leaders.

(c) Find the probability that at least one of the selected students is left-handed. [3]

(This question continues on the following page)
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(Question 1 continued)
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2. [Maximum mark: 6]

A group of friends want to rent a beach house for their vacation. The cost per person, c,
varies inversely with the total number of people, n, who will be sharing the cost.

If four people share the cost equally, then the cost per personis $187.50.
(@) Determine an equation for ¢ in terms of . [2]
The group wants the cost per person to be less than $100.00.

(b) (i)  Find the minimum number of people needed to share the cost to meet
this requirement.

(i)  Find the cost per person for this number of people. [4]

(This question continues on the following page)
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(Question 2 continued)
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3. [Maximum mark: 7]

Carboys are containers used to hold chemical waste in laboratories. Shaud wants to buy
some carboys for his laboratory. He finds one on a store’s website, shown in the following diagram.

diagram not to scale

The store states that the carboy has height 299 mm, length 218 mm and width 318 mm.
Shaud models the shape of this carboy as a cuboid and uses these dimensions to find the
volume of one container.

(@) Calculate the volume that Shaud finds, to the nearest cubic millimetre. [2]

The store states that the actual volume of the container is 20 litres.

(b) Given that 1 mm’ is equal to 0.001 ml, calculate the percentage error in
Shaud’s calculation. [4]

(c) State one reason why Shaud’s calculation might overestimate the volume. [1

(This question continues on the following page)
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(Question 3 continued)
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[Maximum mark: 10]

Emily practices serving a volleyball directly towards the net. A high-speed camera is
positioned on the side of the volleyball court. After Emily hits the ball, the camera records that
the lowest point of the ball passes through the points (1, 2.8), (2, 2.86) and (3, 2.89).

The x-coordinate represents the ball’s horizontal distance, in metres (m), from the point at
which Emily hits the ball. The y-coordinate represents the height, # metres, of the lowest
point of the ball above the ground.

diagram not to scale

o

(1,2.8)
(2,2.86)
(3,2.89)
| | I I T I I I I I
0 2 4 6 g8 1 10 12 14 16 18

net

The height, %, can be modelled with an equation in the form /(x) = ax’ + bx + c.

(a) Use the coordinates of the points to write down three equations in terms of a, b and c.
(b) Find the equation of /(x).

(c) Comment on the meaning of the value of ¢ in context.

For the serve to be in play, the ball must pass over the net, which is 9m horizontally from
where Emily hits the ball and 2.24m in height. The ball must also hit the court on the other

side before the end line, which is 18 m horizontally from where Emily hits the ball.

(d) Determine whether Emily’s serve will be in play.

(This question continues on the following page)
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(Question 4 continued)
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5. [Maximum mark: 9]

The graph of f(x)= %x3

—sz +5—1x—13 is shown on the following axes.

Point A is on the curve and has coordinates (6, 5).

2226-5220

20

15

10

(@)
(b)
(c)
(d)

Find the gradient of the normal to f(x) at point A.
Write down the equation of the normal to f'(x) at point A.
Draw the normal line on the axes given above.

Find the coordinates of the point(s), other than point A, where the normal line
intersects the graph of f(x).

The function g(x) is defined as g(x) =—f(3x) + 4.

(e)

Write down the coordinates of the point on the curve of g(x) that corresponds to
point A on the curve of f(x).

(This question continues on the following page)
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(Question 5 continued)
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6. [Maximum mark: 8]
Bearings are measured from true north, which is the direction towards the geographic North
Pole. A compass points to magnetic north. There is a small difference between true north and
magnetic north.

Scotty is hiking in a location where magnetic north is 6 degrees from true north, as shown in
the following diagram.

diagram not to scale

i True
Magnetic

60

He is at a point, A, and wants to hike to a second point, B, which is 5 kilometres (km)

away in the direction of true north. Scotty uses his compass as a guide and travels in the

direction of magnetic north.

(@) Write down the bearing on which Scotty is travelling towards magnetic north. [1
Scotty hikes a straight path on this bearing for 5km and stops at a point, C, to check his position.
(b) Find angle ACB. 2]
(c) Calculate the distance from point C to point B. [3]
Scotty hikes a straight path from point C to point B. In total, he hikes for 2 hours and 15 minutes.

(d) Calculate Scotty’s average speed for the total hike, in kmh™. [2]

(This question continues on the following page)
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(Question 6 continued)
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[Maximum mark: 7]

Krauss works at a coffee shop and finds that this month, 65 % of customers ordered regular
coffee and 35% of customers ordered decaf coffee. This information can be displayed as the

following column vector.
0.65
C =
0.35

Krauss believes that customers change their choices each month according to the following
transition matrix.
0.8 0.3
T =
0.2 0.7

(@) Use Krauss’ transition matrix to predict the proportion of customers who ordered
regular coffee and decaf coffee in the previous month.

0.6
(b)  Show that the only steady state vector is (O 4}.

(This question continues on the following page)
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(Question 7 continued)
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8. [Maximum mark: 6]

The following graph shows the velocity of an object, in metres per second, over an 8-second
period. The function x (7) gives the displacement of the object from its initial position at time .

(8, 3.90)

(0, 3.08)

(6,3.07)

velocity (ms™)
v

(4, 1.48)

time (seconds)

(@) Use the trapezoidal rule with four equal intervals to estimate x(8), the displacement of
the object at the end of the 8-second period. [3]

The velocity of the object can be modelled by the equation

v(t):\/%(t—3)2+2cos(t)+3  for 0<¢<8.

(b) Find x(8) according to this model. [3]

(This question continues on the following page)
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(Question 8 continued)
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[Maximum mark: 7]

9.

dx

. d
The following figure shows the slope field for the differential equation L. YCOSX.
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(2]

Sketch the solution curve that passes through the point (0, 1.5).

(a)
(b)

By solving the differential equation, find the equation of the solution that passes

through the point (0, 1.5).

[5]

(This question continues on the following page)
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(Question 9 continued)
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[Maximum mark: 5]

The effectiveness, E, of a new drug compared to its concentration within a person is being
studied by a company. The concentration, C mg/L, of the new drug within a person can be
modelled by the function

150
C(t)=—————.1>0
(?) 1+0.35r2’t

where ¢ is the number of hours after the drug is given to the person.
(@) Write down the initial concentration of the drug within the person.

The company finds that £ can be modelled in terms of C by the function

E(c):m(c”.s)-ﬁ,czo.
+

(b) Find the value of ¢ such that E=2.

(This question continues on the following page)
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(Question 10 continued)
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[Maximum mark: 6]

Sutton is investigating the growth of a certain bacterial population and collects the following data.

Time 02 | 08 | 1.7 | 25 | 34 | 42 | 51 | 63 | 75 | 80
t (hours)

Population size 05 | 06 | 0.8 | 1.1 1.5 | 20 | 27 | 3.6 | 48 | 6.0

N(?) (thousands)

(@) Find the least squares regression line for the data in the form In(N(¢)) = at + b. [3]

Sutton believes that the population growth can be modelled by an exponential equation in the
form N(f) = Ce”.

(b) Use your answer to part (a) to estimate the value of C and the value of d. [3]
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[Maximum mark: 8]

The function g(x) is in the form asinx” + b for x > 0.

The derivative of g(x) is g'(x) = 6x°cosx’, and g(x) has y-intercept (0, 1).
(@) Byfinding a, b and n, write down the equation of g(x).

A solid is created by rotating the smallest region bounded by x =0, y =3 and g(x) about
the x-axis by 27 radians.

(b) (i)  Write down the expression that gives the volume of the resulting solid.

(i)  Find the volume of the resulting solid.

[3]

[5]
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13. [Maximum mark: 7]

The complex number z=—4+ (\/E - ﬁ)l can be written in the form z = r cis0,

where 0 < 0<2n and r € R".

(@) Find the value of r. Give your answer in the form \/a+b\/§ . [3]
(b) Find the value of 6. [2]
The following Argand diagram shows the vector representation of z.

Im(z)

5_

_IS 0 5 Re(z)

Consider the vector w =z

(c) Describe how the vector representation of z is transformed into the vector
representation of w. [2]

(This question continues on the following page)
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(Question 13 continued)
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[Maximum mark: 10]

Silayan is conducting an experiment in science class that involves pouring water into a cup.
The cup is a truncated cone made by removing a cone with a radius of 2cm and height

of 4cm from an existing cone with angle 26. A circular base with radius 2cm is added.

As water is poured into the truncated cone, both the height, xcm, and the radius, »cm, of
the water surface increase.

This is shown in the following diagram.

diagram not to scale

(@) (i)  Write down the exact value of tan6.

(i) Showthat x =2r—4.

(This question continues on the following page)
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(Question 14 continued)

The volume of collected water, 7/, can be found using the equation
V="m’-an.
3

(b) Find the value of a.

As water is poured into the truncated cone, the rate at which r increases is related to the
rate at which V' increases according to the equation

d—V =27 ﬁ )
ds dr

Silayan pours water into the truncated cone at a constant rate of 5cm’ per second.

(c) Find the height of the water when the radius is increasing at a rate of 0.06cms™.

[3]

[4]
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15. [Maximum mark: 8]
Consider the following system of differential equations.
X=2x-15y
y=x-y
(a) Find the eigenvalues of this system. [4]

(b) By considering the starting point (1, 0), select which one of the following options best
describes the trajectory of the system on a phase portrait.

Indicate your choice by placing a tick mark in the second column of the following table.

With reference to your eigenvalues, justify your answer. [4]

Trajectory description True (v)

Clockwise spiral towards the origin

Anticlockwise spiral towards the origin

Clockwise spiral outwards from the origin

Anticlockwise spiral outwards from the origin

Clockwise elliptical path

Anticlockwise elliptical path

Saddle point

None of the above

(This question continues on the following page)
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(Question 15 continued)
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