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Centre Number

Student Number

2026 ORIGINAL HSC-STYLE MOCK

Mathematics Extension 1
Question paper

General instructions

Reading time: 10 minutes. Working time: 2 hours. Write using black pen. Calculators approved by
NESA may be used. The shared Mathematics Reference Sheet is included at the back. In Section II,
show relevant mathematical reasoning and calculations in the separate response booklet. All angles
are in radians unless stated otherwise.

Total marks: 70

Section I - 10 marks

Attempt Questions 1-10. Allow about 15 minutes. Use the multiple-choice response grid in the
response booklet.

Section II - 60 marks

Attempt Questions 11-14. Allow about 1 hour and 45 minutes. Use the matching question and part in
the response booklet. Extra writing paper may be attached; identify it clearly.

This is an original practice examination, not a NESA examination or a claim to know the 2026 questions. Scope: Mathematics
Extension 1 Stage 6 (2017), including Advanced assumed knowledge. The 2024 replacement is first examined in 2027.
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Section I

10 marks | Attempt Questions 1-10 | Allow about 15 minutes

1

Let . What is the multiplicity of the zero of ?

A.

B.

C.

D.

2

The vectors and . What is the projection of onto ?

A.

B.

C.

D.
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Section I (continued)

3

The substitution is applied to . Which integral is obtained?

A.

B.

C.

D.

4

The graph of is shown. At which value of does have a local maximum?

x

y

O-1 2

y = f'(x)

A.

B.

C.

D. Both and
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Section I (continued)

5

A binomial random variable has mean 3 and variance 2. What are its parameters and ?

A.

B.

C.

D.

6

What is the exact value of ?

A.

B.

C.

D.

7

How many distinct solutions does have for ?

A.

B.

C.

D.
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Section I (continued)

8

A direction field is shown. Which differential equation could it represent?

x

y

O-2 -1 1 2

-1

1

2

3

A.

B.

C.

D.
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Section I (continued)

9

What is the constant term in ?

A.

B.

C.

D.

10

The function has a twice differentiable local inverse, with and . Let
near . What is ?

A.

B.

C.

D.
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Section II

60 marks | Attempt Questions 11-14

Use the separate response booklet. Show relevant reasoning and calculations.

Question 11 (15 marks)

(a) Solve . 2

(b) Differentiate , and state the interval on which the derivative is finite. 2

(c) Evaluate . 2

(d) Sketch . Label the endpoints and all intercepts with the coordinate axes. 2

(e) The three real roots of are . Find . 2

(f) Let and . Write as the sum of a vector parallel to and a vector
perpendicular to .

2

(g) Using , evaluate . 3

End of Question 11
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Question 12 (14 marks)

(a)(i) The graph of a continuous function is shown. The function is defined for every
real x and its only zeros are at , y-intercept , and horizontal asymptote .
Define . State the domain of .

1

x

y

O-2 2

-4

1

y = f(x)

(a)(ii) Sketch , labelling all asymptotes and intercepts. 3

Question 12 continues
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Question 12 (continued)

(b) Prove by mathematical induction that for all integers

.

3

(c) An inverted conical tank has height 12 cm and top radius 3 cm. Water of depth cm
enters at and leaks out at . Using , find when

.

2

(d) Eight distinct people, including A, B and C, sit at a round table. Exactly one person sits
between A and C when moving clockwise from A to C. B must not sit next to A. How
many arrangements are possible? Rotations are identical; reflections are distinct.

3

(e) Solve for . 2

End of Question 12
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Question 13 (16 marks)

(a)(i) A large population has a proportion 0.40 with a certain characteristic. A random sample
of 600 independent observations is taken, and is the sample proportion. Find its
standard deviation.

1

(a)(ii) The diagram shows a normal approximation to the distribution of . Write the event
represented by the shaded regions, and find its approximate probability. Use the normal
table supplied at the end of the question paper. Do not apply a continuity correction.

2

p̂

Density

0.37 0.40 0.43

(a)(iii) The population proportion remains 0.40. What is the least sample size for which the
standard deviation of the sample proportion is at most 0.015?

2

Question 13 continues



2026 ORIGINAL HSC-STYLE MOCK | MATHEMATICS EXTENSION 1 | QUESTION PAPER

- 11 -

Question 13 (continued)

(b)(i) The shaded region R is bounded by and , as shown. Find its
exact area.

2

x

y

O 1 5

1

2

y = √(x - 1)

y = (x - 1)/2R

(b)(ii) Find the exact volume when R is rotated about the y-axis. 3

Question 13 continues
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Question 13 (continued)

(c)(i) For , a function satisfies , , and . Using

, show that .

3

(c)(ii) Hence find the first time at which , and state the limiting value of as .
Give the time exactly.

3

End of Question 13
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Question 14 (15 marks)

(a)(i) In triangle OAB, , , and . Point C lies on AB with

, and the right angle shown is at C. Express in terms of and .

2

O A

B

C

4

3

AC : CB = 2 : 1

Not to scale

(a)(ii) Find the exact area of triangle OAB. 3

Question 14 continues
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Question 14 (continued)

(b)(i) A point projectile is launched from O on horizontal ground at , with positive
horizontal and vertical initial velocity components. Its acceleration is .
When it reaches , its velocity is perpendicular to OP, as shown. Ignore air
resistance. Find its initial velocity vector.

4

x (m)

y (m)

O

P (12, 4)

v at P

initial velocity

Not to scale

Question 14 continues
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Question 14 (continued)

(b)(ii) Let be the distance of the projectile from O. Find the time when it returns to
the ground, and show that for .

3

(b)(iii) Hence find all times during the flight for which is decreasing. Is the distance from O
a local maximum or a local minimum when the projectile passes through P? Justify your
answer.

3

End of paper
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Standard normal distribution

For Question 13(a), use the values below. Entries give P(Z � z) for Z ~ N(0,1). Use symmetry for negative z.

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359

0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753

0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141

0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517

0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224

0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549

0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852

0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133

0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621

1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830

1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015

1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177

1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441

1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545

1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633

1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706

1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767

2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817

2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857

2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890

2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916

2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952

2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964

2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974

2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981

2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
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