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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. Find the magnitude of the vector 2i − 6j − 3k. Circle the correct answer. [1 mark]

A 49

B 7

C 48

D 11

2. The graph of y = f(x) is transformed to the graph of y = f(6x + 1). Which sequence of
transformations produces this? Circle your answer. [1 mark]

A a stretch in the x-direction with scale factor 
x-direction

B a translation of 1 unit in the negative x-direction, then a stretch in the x-direction with scale
factor 6

C a translation of 1 unit in the positive x-direction, then a stretch in the x-direction with scale
factor 

D a translation of 1 unit in the negative x-direction, then a stretch in the x-direction with scale
factor 

3. A point on the curve y = ln(2x² + 5) has x = 1. Work out the gradient of the curve at this
point. Circle the correct answer. [1 mark]

A 

B 4

C 

D 
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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 B 2 D 3 C 10 A 11 A

SECTION A · PURE MATHEMATICS

1. Find the magnitude of the vector 2i − 6j − 3k. Circle the correct answer. [1 mark] [Vectors]

Correct answer: B — 7

• Magnitude = √(sum of squares of the components) = √(2² + 6² + 3²).

• = √49 = 7.

• 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 · Vectors

KEY TAKEAWAY
Magnitude is the square root of the sum of the squared components.

2. The graph of y = f(x) is transformed to the graph of y = f(6x + 1). Which sequence of
transformations produces this? Circle your answer. [1 mark] [Functions and graphs]

Correct answer: D — a translation of 1 unit in the negative x-direction, then a stretch in the
x-direction with scale factor 

• Start from y = f(x). Translating 1 unit in the negative x-direction gives y = f(x + 1).

• Replacing x by 6x in that equation gives y = f(6x + 1), and replacing x by 6x is a stretch in the
x-direction with scale factor 

• So the sequence is a translation then a stretch, as stated.

• 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 · Functions and graphs

KEY TAKEAWAY
Apply the changes to x in the same order as they are built: x → x + t first, then x → sx.
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3. A point on the curve y = ln(2x² + 5) has x = 1. Work out the gradient of the curve at this
point. Circle the correct answer. [1 mark] [Differentiation]

Correct answer: C — 

• Use the chain rule: dy/dx = (derivative of the inside) ÷ (the inside) = 4x ÷ (2x² + 5).

• At x = 1 the gradient is 

• 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 · Differentiation

KEY TAKEAWAY
The derivative of ln of a function is the derivative of the function divided by the function.

Question 4 (4 marks) [Modulus]

Consider the expressions P = |x + 7| and R = |2x − 7|.

Solve the equation |x + 7| = |2x − 7|.

Answer: x = 0 or x = 14
• Two expressions have the same modulus when they are equal or when one is minus the other, so x
+ 7 = 2x − 7 or x + 7 = −(2x − 7). [M1]

• First case: x + 7 = 2x − 7 gives x = 14. [A1]

• Second case: x + 7 = −(2x − 7) gives x = 0. [A1]

• Check both values in the original equation; each gives equal moduli. [E1]

• Marks (TPH scheme): M1 A1 A1 E1 [AO: 2 1 2 3]

LOS: Pure Mathematics · Modulus

KEY TAKEAWAY
Squaring both sides is the safest way to compare two moduli; critical values then split the number line
into regions you can test.

Question 5 (6 marks) [Proof]

(a) Gina says that n² + n + 5 is a prime number for all positive integers n. Disprove Gina's claim.

(a) Answer: n = 4 gives 25 = 5 × 5
• Test small values of n until the result is not prime. [M1]

• When n = 4, n² + n + 5 = 25, which is 5 × 5, so it is not prime. The claim is false (a single
counterexample is enough). [A1 R1]

• Marks (TPH scheme): M1 A1 R1 [AO: 2 1 2]

(b) Prove that (n + 5)² − (n − 5)² is a multiple of 20 for every integer n.

(b) Answer: = 20n
• Expand the first bracket: (n + 5)² = n² + 10n + 25. [M1]

• Expand the second: (n − 5)² = n² − 10n + 25. [A1]

• Subtract: (n + 5)² − (n − 5)² = 20n = 20 × n, which is a multiple of 20 for every integer n. [R1]
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