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ANSWER ALL THREE QUESTIONS
35 marks in all

Show ALL working. Where a question says ‘justify’ or ‘explain’, give a reason in words or with a
calculation. Diagrams are not to scale.

Formula sheet
TPH version of the sheet supplied in the real examination.
Pythagoras: c² = a² + b². Right-angled triangles: sin = opposite ÷ hypotenuse, cos = adjacent ÷ hypotenuse, tan
= opposite ÷ adjacent.
Triangle: area = (
Prism and cylinder: volume = area of base × height. Pyramid and cone: volume = (
Sphere: volume = (
Conversions: 1 m = 100 cm; 1 m³ = 1 000 000 cm³; 1 tonne = 1000 kg.

Question One (12 marks)

(a) The diagram shows a cuboid with side lengths 3x + 3 cm, 2x + 5 cm and 5x + 4 cm.

Find the total surface area of the cuboid, given that x = 6.

[2 marks]

3x + 3 cm

5x + 4 cm

2x + 5 cm

Diagram is NOT to scale
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1
2 ) × base × height. Circle: circumference = 2πr, area = πr²; arc length = (θ/360) × 2πr.

1
3 ) × area of base × height.

4
3 )πr³, surface area = 4πr².
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(b) The graph below shows two straight lines with equations

x − 2y = −11 and 2x + y = 13

The lines intersect at the point Q.

Find the coordinates of Q, using an algebraic method. Clearly show all steps of your working.

[3 marks]
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Diagram is NOT to scale

(c) The diagram shows a rectangle ABCE. The point D lies on AB.

Length AE = 70 cm, length AB = 1.3 m, and angle AED = 28°.

Find the perimeter of triangle CDE. Give your answer in centimetres, correct to one decimal
place.

[3 marks]

70 cm

1.3 mA B

CE

D

28°

Diagram is NOT to scale
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(d) The relationship between the x and y values in a pattern is shown in the table below.

Find an equation that gives y for any value of x. Show working to support your answer.

x 1 2 3 4 5

y 4 6 10 18 34

[2 marks]

(e) The graph of y = 2^x + 2 could be drawn for all values of x.

Identify THREE different features of the graph, using the equation.

[2 marks]

Question Two (12 marks)

(a) The diagram shows a triangle PQR. The three angles are 5x + 1°, 4x − 10° and 3x + 33°.

Find the value of x, and hence the size of the largest angle. Clearly show all steps of your
working.

[2 marks]

P
Q

R

5x + 1° 4x − 10°

3x + 33°

Diagram is NOT to scale
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (12 marks) [Algebra, graphs and measurement]

(a) The diagram shows a cuboid with side lengths 3x + 3 cm, 2x + 5 cm and 5x + 4 cm. Find the total
surface area of the cuboid, given that x = 6.

3x + 3 cm

5x + 4 cm

2x + 5 cm

Diagram is NOT to scale

(a) Answer: 3298 cm²
• Evidence level: Achieved (substitute into an algebraic expression, then use the surface area of a
cuboid).

• Substitute x = 6 into each side: 21 cm, 17 cm and 34 cm.

• A cuboid has three pairs of identical faces, so surface area = 2(lw + lh + wh).

• = 2(21 × 17 + 21 × 34 + 17 × 34) = 2(357 + 714 + 578) = 2 × 1649

• Total surface area = 3298 cm².

KEY TAKEAWAY
Substitute the value first, then count every face: a cuboid has 6 faces in 3 matching pairs.

(b) The graph below shows two straight lines with equations x − 2y = −11 and 2x + y = 13 The lines
intersect at the point Q. Find the coordinates of Q, using an algebraic method. Clearly show all steps of
your working.
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Diagram is NOT to scale

(b) Answer: Q = (3, 7)
• Evidence level: Achieved (solve a pair of simultaneous equations by an algebraic method; do not
read Q from the graph).

• Label the equations: (1) x − 2y = −11 and (2) 2x + y = 13.

• To eliminate y, multiply (1) by 1 and (2) by −2: x − 2y = −11 and −4x − 2y = −26.

• Subtract the second from the first: (5)x = 15, so x = 3.

• Substitute x = 3 into (1): 3 − 2y = −11, so y = 7.

• Check in (2): 2 × 3 + 1 × 7 = 13 ✓.

• Q = (3, 7).

KEY TAKEAWAY
Simultaneous equations: make the coefficients of one letter match, subtract or add to remove it, then
substitute back and check in the other equation.

(c) The diagram shows a rectangle ABCE. The point D lies on AB. Length AE = 70 cm, length AB = 1.3
m, and angle AED = 28°. Find the perimeter of triangle CDE. Give your answer in centimetres, correct to
one decimal place.

70 cm

1.3 mA B

CE

D

28°

Diagram is NOT to scale

(c) Answer: 325.5 cm
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• Evidence level: Merit (relate the triangles in the diagram; work in one unit; choose the correct
trigonometric ratio).

• Change to one unit: AB = 1.3 m = 130 cm.

• Triangle AED is right-angled at A. cos 28° = AE/ED, so ED = 70 ÷ cos 28° = 79.28 cm.

• tan 28° = AD/AE, so AD = 70 × tan 28° = 37.22 cm. Then DB = AB − AD = 130 − 37.22 = 92.78 cm.

• Triangle DBC is right-angled at B with BC = AE = 70 cm: DC² = 92.78² + 70², so DC = 116.22 cm
(Pythagoras).

• EC is the top side of the rectangle, so EC = AB = 130 cm.

• Perimeter = ED + DC + EC = 79.28 + 116.22 + 130.00 = 325.5 cm (1 d.p.).

KEY TAKEAWAY
Trigonometry in a composite diagram: put every length in the same unit, find the missing sides one
right-angled triangle at a time, then add.

(d) The relationship between the x and y values in a pattern is shown in the table below. Find an equation
that gives y for any value of x. Show working to support your answer.

(d) Answer: y = 2^x + 2
• Evidence level: Merit (spot the multiplying pattern in the differences and build the equation).

• The differences between consecutive y values are 2, 4, 8, 16.

• Each difference is 2 times the one before, so the pattern is exponential with base b = 2: y = a × 2^x +
c.

• The first difference is a(2^2 − 2^1) = 2, so a = 1.

• Use the first point: 4 = 1 × 2^1 + c, so c = 2.

• Check on the last point: 1 × 2^5 + 2 = 34 ✓.

• Equation: y = 2^x + 2.

KEY TAKEAWAY
Exponential pattern: if the differences between y values are themselves multiplied by the same
number, that number is the base; then solve for the other constants using the table.

(e) The graph of y = 2^x + 2 could be drawn for all values of x. Identify THREE different features of the
graph, using the equation.

(e) Answer: y-intercept (0, 3); asymptote y = 2; increasing and curving upwards
• Evidence level: Excellence (link the structure of the equation to features of its graph).

• Feature 1: y-intercept. When x = 0, y = 1 × 1 + 2 = 3, so the graph crosses the y-axis at (0, 3).

• Feature 2: horizontal asymptote. As x becomes very negative, 2^x gets close to 0, so y gets close to
2 and never reaches it: the line y = 2 is an asymptote.

• Feature 3: shape. The base 2 is greater than 1 and a = 1 is positive, so the graph is always
increasing and curves upwards (it grows faster as x increases); every y value is greater than 2.

• Other acceptable features: it never crosses the x-axis, because y is always greater than 2.

KEY TAKEAWAY
Read an equation like a graph: the constant added is the asymptote, the value at x = 0 gives the
y-intercept, and a base above 1 means growth.
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LOS: Algebra, graphs and measurement (91947)

Question 2 (12 marks) [Geometry, equations and volume]

(a) The diagram shows a triangle PQR. The three angles are 5x + 1°, 4x − 10° and 3x + 33°. Find the
value of x, and hence the size of the largest angle. Clearly show all steps of your working.

P
Q

R

5x + 1° 4x − 10°

3x + 33°

Diagram is NOT to scale

(a) Answer: x = 13, largest angle 72°
• Evidence level: Achieved (form and solve a linear equation from a geometric fact).

• The angles of a triangle add to 180°: (5x + 1) + (4x − 10) + (3x + 33) = 180.

• Collect like terms: 12x + 24 = 180.

• 12x = 156, so x = 13.

• The angles are 66°, 42° and 72° (they add to 180° ✓).

• The largest angle is 72°.

KEY TAKEAWAY
Angle sum of a triangle: the three angles always add to 180°, so write an equation, solve it, then
substitute back to find each angle.

(b) In the three-dimensional diagram, triangle FGH is right-angled at F. Line FS is vertical, so it is
perpendicular to the plane FGH. Angle SHF = 38°, angle FGH = 50° and SH = 10 cm. Find the size of
angle SGF, x. Clearly show all steps of your working.

10 cm

F
H

G

S

38°

50°

Diagram is NOT to scale

(b) Answer: 43.0°
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LIKED THIS SAMPLE?

The full paper is the real thing.

THIS FREE SAMPLE

A short extract: the opening questions of Paper
1, then their worked answers. 6 pages in all.

THE FULL PAPER

Three questions made of several multi-part
problems answered in writing (constructed
response, no multiple choice), with a worked
solution for every part that shows whether it is
aimed at Achieved, Merit or Excellence. 18
pages, with a worked solution for every question.

What you get with each paper

A complete, timed paper in the real exam layout, not just a taste of it.

A worked solution for every question: numbered steps, why each wrong option is wrong, and a key
takeaway.

20 different papers in this set. Every one uses new questions, so each extra paper is new practice,
not a repeat.

An A4 PDF emailed straight after payment, made for printing.

Get Paper 1 now
A$11.99 one-off, instant PDF download. Tap or click here.

Or see all 20 NCEA Level 1 Mathematics 91947 papers:
testpapershub.com/collections/ncea-level-1-mathematics-91947/

Getting the most from a practice paper

1 Print it and set the timer shown on the cover. Answer every question before looking at any
solution.

2 Mark it against the worked solutions and note the topics that cost you marks.

3 Retry the questions you missed a day later, then use the next paper to check the fix held.

Not sure which paper to start with, or have a question before you buy? Email support@testpapershub.com and a real person
will reply, normally within one business day. These are original practice papers, not official past papers, and are not affiliated
with any exam authority.
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