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In a random sample of 200 shareholders of a company, 103 said that they wanted a change in the
management,

(i) Find an approximate 92% confidence interval for the proportion, p, of all shareholders who want
a change in the management. [3]
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It is claimed that 1 in every 4 packets of certain biscuits contains a free gift. Marisa and André both
suspect that the true proportion is less than 1 in 4.

(i) Marisa chooses 20 packets at random. She decides that if fewer than 3 contain free gifts, she
will conclude that the claim is not justified. Use a binomial distribution to find the probability of
a Type I error. [2]

(ii) André chooses 25 packets at random. He decides to carry out a significance test at the 1% level,
using a binomial distribution. Given that only 1 of the 25 packets contains a free gift, carry out
the test. [5]

2017 - 2023 3 Powered By : www.exam-mate.com




A-Level Cambridge STATISTICS 2 CH1 - Hypothesis Testing Using Binomial ...

4 - (9709/71_Summer_2018 Q2) - Hypothesis Testing Using Binomial Distribution, Hypothesis Testing Using Normal Distribution

A six-sided die is suspected of bias. The die is thrown 100 times and it is found that the score is 2 on
20 throws. It is given that the probability of obtaining a score of 2 on any throw is p.

(i) Find an approximate 94% confidence interval for p. [3]

(ii) Use your answer to part (i) to comment on whether the die may be biased. [1]
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A ten-sided spinner has edges numbered 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. Sanjeev claims that the spinner
is biased so that it lands on the 10 more often than it would if it were unbiased. In an experiment, the
spinner landed on the 10 in 3 out of 9 spins.

(i} Test at the 1% significance level whether Sanjeev’s claim is justified. [5]
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A headteacher models the number of children who bring a ‘healthy’ packed lunch to school on any
day by the distribution B(150, p). In the past, she has found that p = % Following the opening of a
fast food outlet near the school, she wishes to test, at the 1% significance level, whether the value of
p has decreased.

(i} State the null and alternative hypotheses for this test. [1]
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0.801x(170.801) M1
(= 0.0000797)
2000
0.801+ z x /"0.0000797" Ml
z=1.96 B1
0.784 t0 0.818 (3 sf) Al
Total: 4
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(1) z=1.751 B1
NPT M1
109 4 g il 2:)05%3 oe
=0.453 to 0.577 (3 sf) as final answer Al
Total: 3
(ii) 0.08 oe 8%, 8/100 B1
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(1) 0.75%+ 20 = 0.75" « 0.25 + °C, x 0.75' % 0.25° M1

=0.0913 Al

Total: 2

(i1) Hy: Pop proportion=0.25 B1
H;: Pop proportion<0.25

0.75%+ 25 % 0.75™ % 0.25 M1

=0.00702 Al

comp 0.01 M1

There is evidence that the claim 1s not justified A1FT

Total: 5
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(1) %izXW M1 | Any z
z=1.8810r 1.882 B1
=0.125t0 0.275 Al
3
(i1) L is within this range Bift | Both statements needed
No evidence of bias concerning 2
1
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3 a-8 M1 1.1
s 6 (= —L_ 0r0.00171) OE,e.g. 8 8

64 4096 > 64

7 M1 | Correct equation using their variance
2 x z, """ =0.130
4096

z=1572 Al
§("1.572") (= 0.942) M1 | 2¢(their z) -1

(0.942 — (1-0.942) = 0.884)

a=388

Al

CAO
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(1) Hyip=1 Hip<i Bl
1
(i1) 0.0084 <0.01 Bl | Allow P(N £36)<0.01 or 1%
There is evidence that p has decreased Bl dep | Allow ‘p has decreased' or p < L
2
(111) 150 Bl
1
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