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Information for candidates

� Do not begin this paper until you are told that you may do so.

� A graphic display calculator is needed throughout this examination.

� You may use a clean copy of the Mathematics: Analysis and Approaches HL formula booklet.

� Answer every question.

� Section A answers must be written in the working space provided beneath each question.

� Section B answers must be written on the continuation pages, beginning each question on a fresh page.

� Give numerical answers exactly, or rounded to three significant figures, unless a question instructs

otherwise.

� Any answer obtained from a calculator must be backed up by suitable written working; full marks are

not guaranteed for an unsupported result.

� When a graph is used to solve a problem, include a sketch or a clear description of the graphing

approach.

� When you rely on regression, equation solving, numerical integration, a normal or binomial model, or a

graph intersection, the method must be shown clearly.

� The maximum mark for this paper is 110. The time allowed is 2 hours.
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Section A Answer all questions in the spaces provided · 58 marks

Full marks may not be awarded for answers given without supporting working. Where a calculator is used to obtain

a result, indicate the method clearly.

1. [Maximum mark: 7]

Maya begins a savings plan. At the start of the first year she deposits $1500. At the start of each following

year she deposits 6% more than she deposited in the previous year.

(a) Find the amount Maya deposits at the start of the eighth year. [2]

(b) Find the total amount she will have deposited over the first 12 years. [2]

(c) Find the least number of complete years required for her total deposits to first exceed $40 000. [3]
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2. [Maximum mark: 6]

A triangular plot of land ABC has AB = 84m, AC = 57m and BÂC = 68◦.

(a) Find the length of BC. [2]

(b) Find the area of the plot. [2]

(c) A straight path is laid from A to the midpoint M of BC. Find the length of AM . [2]
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3. [Maximum mark: 5]

The mass, in grams, of apples produced by an orchard is modelled by a normal distribution with mean

165 g and standard deviation 22 g.

(a) Find the probability that a randomly chosen apple has a mass greater than 200 g. [2]

(b) The heaviest 5% of apples are graded “premium”. Find the minimum mass of a premium apple. [3]
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4. [Maximum mark: 6]

A particle moves in a straight line. For 0 ≤ t ≤ 8, where t is the time in seconds, its velocity v in metres

per second is given by

v(t) = 3 cos(0.8t)− 0.5t+ 1.

(a) Find the first time at which the particle is instantaneously at rest. [2]

(b) Find the total distance travelled by the particle during the first 8 seconds. [2]

(c) Find the acceleration of the particle when t = 5. [2]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

IB Demystified — Examiners. Moderators. Mentors. — www.ibdemystified.com 6



5. [Maximum mark: 7]

A teacher records the number of hours x that each of nine students spent revising and their score y (out

of 100) on a test.

Hours, x 3 5 6 8 9 11 12 15 17

Score, y 41 52 49 61 66 70 74 85 88

(a) Find the equation of the regression line of y on x, and the value of Pearson’s product–moment

correlation coefficient r. [3]

(b) Use your model to estimate the score of a student who revised for 14 hours. [2]

(c) Interpret the value of the gradient of your regression line in this context. [1]

(d) Comment on the reliability of the estimate found in part (b). [1]
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6. [Maximum mark: 6]

A machine produces electronic components. Each component is defective, independently of the others,

with probability 0.07. A quality inspector selects a random sample of 20 components.

(a) Find the probability that exactly 2 components are defective. [2]

(b) Find the probability that at least 3 components are defective. [2]

(c) Given that the sample contains at least one defective component, find the probability that it contains

exactly two. [2]
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7. [Maximum mark: 7]

The function f is defined by f(x) = 3 ln(2x− 1) + 4.

(a) Write down the largest possible domain of f . [1]

(b) Find an expression for f−1(x). [3]

(c) Solve the equation f(x) = x+ 5. [3]
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8. [Maximum mark: 7]

An open-topped box has a square base of side x cm and a volume of 2000 cm3.

(a) Show that the total surface area S, in cm2, of the box is given by

S = x2 +
8000

x
.

[2]

(b) Find the value of x that minimises the surface area. [3]

(c) Hence find the minimum surface area of the box. [2]
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9. [Maximum mark: 7]

Two lines are defined by

L1 : r =

1

0

2

+ s

 1

2

−1

 , L2 : r =

 1

k

−1

+ t

 2

−1

1

 ,

where k is a constant and s, t ∈ R. The lines intersect.

(a) Find the value of k and the coordinates of the point of intersection. [4]

(b) Find the acute angle between L1 and L2. [3]
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Section B Answer all questions on the continuation pages · 52 marks

Begin each question on a new page of the answer booklet.

10. [Maximum mark: 16]

A drug is administered to a patient. The concentration C, in mg L−1, of the drug in the bloodstream t

hours after the dose is modelled by

C(t) = 18 t e−0.6t, t ≥ 0.

(a) Find the concentration of the drug 3 hours after the dose. [2]

(b) Find the maximum concentration of the drug and the time at which it occurs. [4]

(c) The drug is effective only while C(t) ≥ 4. Find the length of time, in hours, for which the drug is

effective. [4]

(d) Find the average concentration of the drug during the first 8 hours. [3]

(e) Find the rate at which the concentration is changing when t = 6, and interpret your answer. [3]

11. [Maximum mark: 18]

The points A(2,−1, 3), B(5, 1, 4) and C(3, 4, 1) are given.

(a) Find
−−→
AB and

−→
AC. [2]

(b) Find
−−→
AB ×

−→
AC and hence the area of triangle ABC. [4]

(c) Find the Cartesian equation of the plane Π that contains A, B and C. [4]

(d) The line L has equation r =

1

0

0

+ λ

 2

1

−1

. Find the acute angle between L and the plane Π. [4]

(e) Find the shortest distance from the point D(6,−2, 5) to the plane Π. [4]

12. [Maximum mark: 18]

A machine fills cups with coffee. The volume of coffee in a cup, X millilitres, is normally distributed. It is

known that 10% of cups contain less than 230mL and that 15% of cups contain more than 260mL.

(a) Find the mean µ and standard deviation σ of X. [5]

(b) Find P (240 < X < 255). [2]

(c) A cup is described as underfilled if it contains less than 235mL. Find the probability that a randomly

chosen cup is underfilled. [2]

(d) Eight cups are chosen at random. Find the probability that exactly two of them are underfilled. [3]

(e) Find the probability that at least one of the eight cups is underfilled. [2]

(f) Given that a cup is underfilled, find the probability that it contains less than 225mL. [4]

End of examination
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