Question 14 (12 marks)

Extrasensory perception (ESP) is defined as the reception of information without the use of the
recognised physical senses such as sight or hearing.

One test for ESP uses a set of Zener cards. A set of 25 Zener cards contains five of each of the cards
illustrated below. In this test, a test administrator randomly selects one card from the set of 25 cards.
The card is concealed from the test subject, who attempts to correctly identify the symbol that is
printed on the card. The test administrator records whether or not the test subject correctly identifies
the symbol printed on the card.
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Source: adapted from Ryazanov, M 2014, ‘File: Zener cards’, Wikimedia Commons, the free media repository,
viewed 28 August 2018, https://commons.wikimedia.org/wiki/File:Zener_cards_(color).svg

(a) Explain why the test subject’s attempt to correctly identify which of the five symbols is printed on a
selected card constitutes a Bernoulli trial.
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(1 mark)

To complete the test, the process described above is undertaken 25 times, with cards being returned
to the set between each attempt.

Let X represent the number of correct identifications out of 25 attempts, where the test subject is
identifying symbols at random with the probability of correct identification p =0.2.

(b) What is the probability that the test subject makes:
(i) exactly five correct identifications?
X ~ B(250.2)

P(X = 5)= 0:196 (35F)

(1 mark)

(i) no more than seven correct identifications?

P(x ¢ 7)= 0-23) (3sF)
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(c) Inthe context of this test, write a probability statement that is equivalent to:

() C&(02)°(0.8)7 =0.0623.

P(x = 8:2= 00623

(1 mark)
(i) 1-C2(0.2)"(0.8)* =0.996.

P(X 2 l)z 0-996

(1 mark)

To be successful in this test, the test subject must make at least k correct identifications, where & is
chosen so that the chance of being successful by the random identification of symbols is less than 2.5%.

(d) Calculate £*, the minimum value of k. Support your answer with probability calculations correct to
four significant figures.

We cequice P (X 2 k)< 0-025

% | B(k)
8 01091
q 0-0463
0 | 0:0173

Using technoloan , K =10
N oo

(2 marks)
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Students at a high school watched a television program investigating ESP. One student, Ari, undertook
an ESP test using Zener cards. She made k* correct identifications — where £* is the value
calculated in part (d) — and claimed to possess ESP.

(e) Based on the information in part (d), what can be said about Ari’s claim?
Aei's cldin is not necessorily tue,

You waould expact a small peopockion of students (about \'T73%) to moke at leatt ten
Corcreck }()va)_‘t-g—;(("%.”)nS E\?/ QU\SKT rav'\a‘ov\/\\-{ 8“655,‘W\q,
-~

(1 mark)

(f) If 624 students at this high school undertook an ESP test using Zener cards and were identifying
symbols at random, what is the probability that one or more of these students would make at least
k* correct identifications?

Llet Y = bre number of shudeats who male gt leact ton cocrect féazx’thr—" cotions
Y ~ 8 (b2, 0:0173)

P(Y % )= 1-.00 (‘3&(:')

(2 marks)

The principal of the school suggests that Ari was identifying symbols at random and hence does not
possess ESP.

(9) Explain how your answer to part (f) supports the principal’s suggestion.

Tt s almost 1p0% cectain thak at leost ove Student (’m& of b2y Shéeds) wiould mMalde
ok least ten toccect ident fications oy Just fandomly Suess?m.

(1 mark)
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