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4. A nursery has a sack containing a large number of coloured beads of which 14% are 
coloured red.

 Aliya takes a random sample of 18 beads from the sack to make a bracelet.

 (a) State a suitable binomial distribution to model the number of red beads in Aliya’s 
bracelet.

(1)

 (b) Use this binomial distribution to find the probability that

  (i) Aliya has just 1 red bead in her bracelet,

  (ii) there are at least 4 red beads in Aliya’s bracelet.
(3)

 (c) Comment on the suitability of a binomial distribution to model this situation.
(1)

 After several children have used beads from the sack, the nursery teacher decides to test 
whether or not the proportion of red beads in the sack has changed. 
She takes a random sample of 75 beads and finds 4 red beads.

 (d) Stating your hypotheses clearly, use a 5% significance level to carry out a suitable 
test for the teacher.

(4)

 (e) Find the p-value in this case.
(1)
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3. A single observation x is to be taken from X ~ B(12, p) 

 This observation is used to test H0 : p = 0.45 against H1: p � 0.45

 (a) Using a 5% level of significance, find the critical region for this test.
(2)

 (b) State the actual significance level of this test.
(1)

 The value of the observation is found to be 9

 (c) State the conclusion that can be made based on this observation.
(1)

 (d) State whether or not this conclusion would change if the same test was carried out at 
the 

  (i) 10% level of significance,

  (ii) 1% level of significance.
(2)
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5. A company claims that 35% of its peas germinate.  In order to test this claim Ann decides 
to plant 15 of these peas and record the number which germinate.

 (a) (i) State suitable hypotheses for a two-tailed test of this claim. 

  (ii) Using a 5% level of significance, find an appropriate critical region for this test.  
The probability in each of the tails should be as close to 2.5% as possible.

(4)

 (b) Ann found that 8 of the 15 peas germinated.  State whether or not the company’s 
claim is supported.  Give a reason for your answer.

(2)

 (c) State the actual significance level of this test.
(1)
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��� $�VHHG�SURGXFHU�FODLPV�WKDW�����RI�LWV�EHDQ�VHHGV�JHUPLQDWH���

� 7R� WHVW� WKH�SURGXFHU¶V�FODLP��D�UDQGRP�VDPSOH�RI����EHDQ�VHHGV�ZDV�SODQWHG�DQG����RI�
WKHVH�VHHGV�JHUPLQDWHG�

� 8VH� D� VXLWDEOH� DSSUR[LPDWLRQ� WR� WHVW�� DW� WKH� ��� OHYHO� RI� VLJQLILFDQFH�� ZKHWKHU� RU� QRW�
WKH� SURGXFHU� LV� RYHUVWDWLQJ� WKH� SUREDELOLW\� RI� LWV� EHDQ� VHHGV� JHUPLQDWLQJ�� � 6WDWH� \RXU�
K\SRWKHVHV�FOHDUO\�
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2. Bill owns a restaurant.  Over the next four weeks Bill decides to carry out a sample survey 
to obtain the customers’ opinions.

 (a) Suggest a suitable sampling frame for the sample survey.
(1)

 (b) Identify the sampling units.
(1)

 (c) Give one advantage and one disadvantage of taking a census rather than a sample 
survey.

(2)

 Bill believes that only 30% of customers would like a greater choice on the menu.  He 
takes a random sample of 50 customers and finds that 20 of them would like a greater 
choice on the menu.

 (d) Test, at the 5% significance level, whether or not the percentage of customers who 
would like a greater choice on the menu is more than Bill believes.  State your 
hypotheses clearly.

(6)
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2. A fair coin is spun 6 times and the random variable T represents the number of tails 
obtained.

 (a) Give two reasons why a binomial model would be a suitable distribution for 
modelling T.

(2)

 (b) Find P(T = 5)
(2)

 (c) Find the probability of obtaining more tails than heads.
(2)

 A second coin is biased such that the probability of obtaining a head is 1
4

 This second coin is spun 6 times.

 (d) Find the probability that, for the second coin, the number of heads obtained is greater 
than or equal to the number of tails obtained.

(3)
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��� $�SRWWHU�EHOLHYHV� WKDW�����RI�SRWV�EUHDN�ZKLOVW�EHLQJ� ILUHG� LQ�D�NLOQ�� �3RWV�DUH� ILUHG� LQ�
EDWFKHV�RI����

� �D�� /HW�X�GHQRWH�WKH�QXPEHU�RI�EURNHQ�SRWV�LQ�D�EDWFK���$�EDWFK�LV�VHOHFWHG�DW�UDQGRP���
8VLQJ�D�����VLJQLILFDQFH� OHYHO�� ILQG� WKH�FULWLFDO� UHJLRQ� IRU� D� WZR� WDLOHG� WHVW�RI� WKH�
SRWWHU¶V�EHOLHI���<RX�VKRXOG�VWDWH�WKH�SUREDELOLW\�LQ�HDFK�WDLO�RI�\RXU�FULWLFDO�UHJLRQ�

���

� 7KH�SRWWHU�DLPV�WR�UHGXFH�WKH�SURSRUWLRQ�RI�SRWV�ZKLFK�EUHDN�LQ�WKH�NLOQ�E\�LQFUHDVLQJ�WKH�
VL]H�RI�WKH�EDWFK�ILUHG���+H�QRZ�ILUHV�SRWV�LQ�EDWFKHV�RI������+H�WKHQ�FKRRVHV�D�EDWFK�DW�
UDQGRP�DQG�GLVFRYHUV�WKHUH�DUH���SRWV�ZKLFK�EURNH�ZKLOVW�EHLQJ�ILUHG�LQ�WKH�NLOQ�

� �E�� 7HVW��DW�WKH����OHYHO�RI�VLJQLILFDQFH��ZKHWKHU�RU�QRW�WKHUH�LV�HYLGHQFH�WKDW�LQFUHDVLQJ�
WKH�QXPEHU�RI�SRWV� LQ�D�EDWFK�KDV� UHGXFHG� WKH�SHUFHQWDJH�RI�SRWV� WKDW�EUHDN�ZKLOVW�
EHLQJ�ILUHG�LQ�WKH�NLOQ���6WDWH�\RXU�K\SRWKHVHV�FOHDUO\�
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2. The proportion of houses in Radville which are unable to receive digital radio is 25%.
 In a survey of a random sample of 30 houses taken from Radville, the number, X, of 

houses which are unable to receive digital radio is recorded.

 (a) Find P(5 - X � 11)
(3) 

 A radio company claims that a new transmitter set up in Radville will reduce the proportion 
of houses which are unable to receive digital radio.  After the new transmitter has been set 
up, a random sample of 15 houses is taken, of which 1 house is unable to receive digital 
radio.

 (b) Test, at the 10% level of significance, the radio company’s claim.  State your 
hypotheses clearly.

(5)
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