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FREE SAMPLE: THE FIRST QUESTION
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ANSWER ALL THREE QUESTIONS
45 marks in all

Show ALL working. Give probabilities as fractions or to three significant figures, and communicate
your reasoning in words where the question asks you to explain, justify or interpret in context.

Formula sheet
Relationships: P(A or B) = P(A) + P(B) − P(A and B); P(A | B) = P(A and B) ÷ P(B); independent events: P(A
and B) = P(A) × P(B); mutually exclusive events: P(A and B) = 0; E(X) = Σ x P(X = x); Var(X) = E(X²) − [E(X)]².

Question One (14 marks)

(a) A survey of 100 households surveyed recorded whether each person have solar panels and
whether they use a heat pump. The results are in the table.

(i) Calculate the probability that a randomly chosen person have solar panels and use a heat
pump.

(ii) Calculate the probability that a person chosen at random from those who use a heat pump
also have solar panels, and compare it with the probability that a person chosen at random
from everyone surveyed have solar panels.

(iii) Decide whether ‘have solar panels’ and ‘use a heat pump’ are independent, justifying your
decision with probabilities, and explain what your answer means in this context.

[7 marks]

(b) Of 150 members of a tramping club, 65 own a tent, 27 own a stove, and 15 do both. The rest do
neither.

(i) Draw a Venn diagram showing the number in each region.

(ii) Calculate the probability that a randomly chosen member does own a tent or own a stove
(or both), and the probability that they do neither.

(iii) Calculate P(own a tent | own a stove). Decide whether the events are mutually exclusive,
and whether they are independent, justifying each answer with probabilities.

[7 marks]

TEST PAPERS HUB. For personal / single-household use only. Do not copy, share, or resell. Page 2 of 11

TEST PAPERS HUB - N
OT FOR RESALE OR REDISTRIBUTION

Question Two (14 marks)

(a) A bag holds 2 cards that are face and 4 that are number. Two cards are drawn at random, one
after the other, without replacement (the first is not put back).

(i) Draw a probability tree for the two draws, and calculate the probability that both are face.

(ii) Calculate the probability that exactly one of the two is face, and the probability that at least
one is face.

(iii) Given that the second one drawn is number, calculate the probability that the first one was
face.

[8 marks]

(b) A class investigated the probability that the coin lands on heads when using a fair coin,
repeating the trial in three runs. The table shows the number of times the event occurred in each
run.

(i) Calculate the experimental estimate of the probability for each run, and state the model
(theoretical) probability.

(ii) Compare each experimental estimate with the model probability, and explain why the
estimates are not all exactly equal to the model probability.

(iii) Explain what happens to the experimental estimate as the number of trials increases, and
what this shows about the difference between the model probability and an experimental
estimate.

[6 marks]
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THE WORKED ANSWER TO THAT QUESTION
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (14 marks) [Two-way tables and Venn diagrams]

(a) A survey of 100 households surveyed recorded whether each person have solar panels and whether
they use a heat pump. The results are in the table. (i) Calculate the probability that a randomly chosen
person have solar panels and use a heat pump. (ii) Calculate the probability that a person chosen at
random from those who use a heat pump also have solar panels, and compare it with the probability that
a person chosen at random from everyone surveyed have solar panels. (iii) Decide whether ‘have solar
panels’ and ‘use a heat pump’ are independent, justifying your decision with probabilities, and explain
what your answer means in this context.

(a) Answer: (i) 
• Evidence level: Merit (read the cells of the two-way table, then compare P(A | B) with P(A)).

• (i) P(have solar panels and use a heat pump) = 26 ÷ 100 = 

• (ii) P(have solar panels | use a heat pump) = 26 ÷ 59 = 
100 = 

• Achievement: (iii) States whether the events are not independent.

• Merit: Links to the probabilities: independent events have P(A | B) = P(A); here they are different.

• Excellence: Full explanation: the events are not independent because P(have solar panels | use a
heat pump) = 
is more likely to have solar panels than a person chosen from everyone (the events are associated).

KEY TAKEAWAY
Two-way tables: P(A and B) = cell ÷ total; P(A | B) = cell ÷ column total; events are independent only if
P(A | B) = P(A).

(b) Of 150 members of a tramping club, 65 own a tent, 27 own a stove, and 15 do both. The rest do
neither. (i) Draw a Venn diagram showing the number in each region. (ii) Calculate the probability that a
randomly chosen member does own a tent or own a stove (or both), and the probability that they do
neither. (iii) Calculate P(own a tent | own a stove). Decide whether the events are mutually exclusive, and
whether they are independent, justifying each answer with probabilities.

(b) Answer: (ii) 
• Evidence level: Merit (fill the Venn regions from the middle outwards; use P(A or B) = P(A) + P(B) −
P(A and B)).

• (i) Both: 15; own a tent only: 65 − 15 = 50; own a stove only: 27 − 15 = 12; neither: 150 − 15 − 50 −
12 = 73.

• (ii) P(own a tent or own a stove) = (50 + 15 + 12) ÷ 150 = 77 ÷ 150 = 

• (iii) P(own a tent | own a stove) = 15 ÷ 27 = 
Independent? P(own a tent) × P(own a stove) = 
are not independent.
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KEY TAKEAWAY
Venn diagrams: P(A or B) = P(A) + P(B) − P(A and B); mutually exclusive means P(A and B) = 0;
independent means P(A and B) = P(A) × P(B).

LOS: Two-way tables and Venn diagrams (91585)

Question 2 (14 marks) [Trees and experiments]

(a) A bag holds 2 cards that are face and 4 that are number. Two cards are drawn at random, one after
the other, without replacement (the first is not put back). (i) Draw a probability tree for the two draws, and
calculate the probability that both are face. (ii) Calculate the probability that exactly one of the two is face,
and the probability that at least one is face. (iii) Given that the second one drawn is number, calculate the
probability that the first one was face.

(a) Answer: (i) 
• Evidence level: Excellence (multiply along the branches of the tree; add the branches that give the
event; use P(A | B) = P(A and B) ÷ P(B)).

• (i) First draw: 
removed (

• (ii) P(exactly one face) = P(face then number) + P(number then face) = 
one face) = 1 − P(none) = 1 − 

• Achievement: (iii) Uses conditional probability.

• Merit: Gives P(second is number) = P(face then number) + P(number then number).

• Excellence: Full answer: P(first face | second number) = P(face then number) ÷ P(second number) =

KEY TAKEAWAY
Probability trees: multiply along branches, add across branches; without replacement the second-draw
probabilities change; conditional probability = P(both events) ÷ P(the given event).

(b) A class investigated the probability that the coin lands on heads when using a fair coin, repeating the
trial in three runs. The table shows the number of times the event occurred in each run. (i) Calculate the
experimental estimate of the probability for each run, and state the model (theoretical) probability. (ii)
Compare each experimental estimate with the model probability, and explain why the estimates are not
all exactly equal to the model probability. (iii) Explain what happens to the experimental estimate as the
number of trials increases, and what this shows about the difference between the model probability and
an experimental estimate.

(b) Answer: (i) 0.450, 0.500, 0.523; model 
• Evidence level: Merit (experimental probability = number of times ÷ number of trials; compare with
the model probability).

• (i) 9 ÷ 20 = 0.450; 100 ÷ 200 = 0.500; 523 ÷ 1000 = 0.523; model probability = 

• (ii) The differences from the model are 0.050, 0, 0.023; the estimates vary because the outcome of
each trial is random, so the number of successes varies from run to run (sampling variation),
especially when there are few trials.

• Achievement: (iii) States that the estimate gets closer to the model probability as trials increase.

• Merit: Links to randomness: with more trials the random variation has less effect on the proportion.

• Excellence: Full explanation: as the number of trials increases the experimental estimate tends to get
closer to the model probability (the long-run proportion), because the random differences average out;
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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. 2 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. 11
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 3 Statistics 91585 Probability papers:
testpapershub.com/collections/ncea-level-3-statistics-91585-probability/

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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