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FREE SAMPLE: THE FIRST 3 QUESTIONS
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SECTION A · PURE MATHEMATICS
Pure Mathematics · 50 marks · Questions 1 – 9

Answer ALL questions in Sections A and B. The paper lasts 2 hours and carries 100 marks: Section
A is worth 50 marks and Section B is worth 50 marks. The first questions in each section are
one-mark multiple-choice items. Show all necessary working. Unless a question says otherwise, give
non-exact numerical answers to three significant figures.

1. An arithmetic series has first term 7 and common difference 2. Determine the sum of
the first 15 terms. Circle one option. [1 mark]

A 330

B 280

C 525

D 315

2. Calculate the number of solutions of sin(4x) = 
mark]

A 9

B 5

C 8

D 4

3. Evaluate ∫ from 0 to 2 of 3x³ dx. Circle your answer. [1 mark]

A 48

B 12

C 96

D 24
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−1
5  for 0 ≤ x ≤ 2π. Circle one option. [1
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THE WORKED ANSWERS TO THOSE 3 QUESTIONS
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WORKED SOLUTIONS
Answers & worked solutions

Multiple-choice answer key

1 D 2 C 3 B 10 D 11 D

SECTION A · PURE MATHEMATICS

1. An arithmetic series has first term 7 and common difference 2. Determine the sum of the
first 15 terms. Circle one option. [1 mark] [Sequences and series]

Correct answer: D — 315

• Use Sₙ = (

• S = 

• Marks (TPH scheme): B1 [AO1]. The other options come from common slips: a wrong formula, a
wrong sign or a missed step.

LOS: Pure Mathematics · Sequences and series

KEY TAKEAWAY
Sₙ = (

2. Calculate the number of solutions of sin(4x) = 
[Trigonometry]

Correct answer: C — 8

• The graph of y = sin(4x) completes 4 full cycles in 0 ≤ x ≤ 2π.

• Each cycle meets the line y = 

• Marks (TPH scheme): B1 [AO1]. The other options come from common slips: a wrong formula, a
wrong sign or a missed step.

LOS: Pure Mathematics · Trigonometry

KEY TAKEAWAY
A line between −1 and 1 meets each cycle of a sine wave twice.

3. Evaluate ∫ from 0 to 2 of 3x³ dx. Circle your answer. [1 mark] [Integration]

Correct answer: B — 12

• Integrate: ∫ 3x³ dx = 3x⁴/4.

• Substitute the limits: 3 × 2⁴ ÷ 4 = 12.

• Marks (TPH scheme): B1 [AO1]. The other options come from common slips: a wrong formula, a
wrong sign or a missed step.
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n
2 )(2a + (n − 1)d) with a = 7, d = 2, n = 15.

15
2  × (14 + 28) = 315.

n
2 )(2a + (n − 1)d).

−1
5  for 0 ≤ x ≤ 2π. Circle one option. [1 mark]

−1
5  exactly twice (as |−1

5 | < 1), so there are 8 solutions.
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LOS: Pure Mathematics · Integration

KEY TAKEAWAY
Add one to the power, divide by the new power, then use the limits.

Question 4 (5 marks) [Algebra and functions]

The curve C has equation y = x² + 3x − 1 and the line L has equation y = kx − 17, where k is a constant.

(a) Prove that the line and the curve can only meet at points whose x-coordinates satisfy x² − x(k − 3) +
16 = 0.

(a) Answer: x² − x(k − 3) + 16 = 0
• Set the equations equal: x² + 3x − 1 = kx − 17. [M1]

• Collect all terms on one side: x² − (−3 + k)x + 16 = 0, i.e. x² − x(k − 3) + 16 = 0. [A1]

• Marks (TPH scheme): M1 A1 [AO: 2 1]

(b) Determine the two values of k for which the line is a tangent to the curve.

(b) Answer: k = −5 or k = 11
• A tangent touches the curve once, so the quadratic has equal roots: discriminant b² − 4ac = 0. [M1]

• Here (−3 + k)² − 4(16) = 0, so (−3 + k)² = 64 and −3 + k = ±8. [M1]

• Hence k = −5 or k = 11. [A1]

• Marks (TPH scheme): M1 M1 A1 [AO: 2 3 2]

LOS: Pure Mathematics · Algebra and functions

KEY TAKEAWAY
Tangent means repeated root, so the discriminant of the combined quadratic is zero; two intersections
need it positive.

Question 5 (6 marks) [Differentiation]

A water tank is in the shape of an inverted cone with its vertex at the bottom. When the depth of water is h
cm, the radius of the water surface is (
and leaks out through the vertex at a rate of 10√h cm³ s−¹.

(a) Show that the volume of water in the tank is V = (

(a) Answer: V = (
• The volume of a cone is (

• So V = (

• Marks (TPH scheme): M1 A1 [AO: 3 1]

(b) Find the rate at which the depth is increasing when h = 16. Give your answer in cm s−¹, correct to
three significant figures.

(b) Answer: 0.0995 cm s−¹
• Net rate of change of volume: dV/dt = 60 − 10√h. [M1]

• From part (a), dV/dh = 3 × (

• Chain rule: dh/dt = (dV/dt) ÷ (dV/dh) = (60 − 10√h) ÷ [(
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1
2 )h cm. Water flows into the tank at a constant rate of 60 cm³ s−¹

π
12 )h³.

π
12 )h³

1
3 )πr²h and the radius of the water surface is r = (1

2 )h. [M1]
1
3 )π((1

2 )h)²h = ( π
12 )h³. [A1]

π
12 )h² = (π

4 )h². [M1]
π
4 )h²]. [M1]


