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Section B

Answer all questions on the answer sheets provided.  Please start each question on a new page.

8. [Maximum mark:  13]

In a group of 16 students, 12 take art and 8 take music.  One student takes neither 
art nor music.  The Venn diagram below shows the events art and music.  The values  
p ,  q ,  r  and  s  represent numbers of students. 

 

art music

p q r

s

(a) (i) Write down the value of  s .

 (ii) Find the value of  q .

 (iii) Write down the value of  p  and of  r . [5 marks]

(b) (i) A student is selected at random.  Given that the student takes music,  
write down the probability the student takes art.

 (ii) Hence, show that taking music and taking art are not independent events. [4 marks]

(c) Two students are selected at random, one after the other.  Find the probability 
WKDW�WKH�¿UVW�VWXGHQW�WDNHV�only music and the second student takes only art. [4 marks]
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9. [Maximum mark:  14]

 Bag A contains three white balls and four red balls.  Two balls are chosen at random 
without replacement.

 (a) (i) copy and complete the following tree diagram.  (Do not write on this page.)

White

Red

White

Red

White

Red
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4
7

2
6

  (ii) Find the probability that two white balls are chosen. [5 marks]

 Bag B contains four white balls and three red balls.  When two balls are chosen at 

random without replacement from bag B, the probability that they are both white is 2
7

.

 A standard die is rolled.  If 1 or 2 is obtained, two balls are chosen without replacement 
from bag A, otherwise they are chosen from bag B.

 (b) Find the probability that the two balls are white. [5 marks]

� �F�� *LYHQ�WKDW�ERWK�EDOOV�DUH�ZKLWH��¿QG�WKH�SUREDELOLW\�WKDW�WKH\�ZHUH�FKRVHQ�IURP�
bag A. [4 marks]
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2. [Maximum mark:  5]

 There are nine books on a shelf.  For each book,  x  is the number of pages, and  y  is the 
selling price in pounds (£).  Let  r  be the correlation�FRHI¿FLHQW�

 (a) Write down the possible minimum and maximum values of  r௘� [2 marks]

 (b) Given that 0.95r = , which of the following diagrams best represents the data. [1 mark]

� �F�� )RU� WKH�GDWD� LQ�GLDJUDP� �'௘��ZKLFK� two of the following expressions describe 
the correlation between  x  and  \࣠?

perfect,   zero,   linear,   strong positive,   strong negative,
weak positive,   weak negative [2 marks]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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SecTion B

Answer all questions on the answer sheets provided.  Please start each question on a new page.

8. [Maximum mark:  13]

The histogram below shows the time  T �VHFRQGV�WDNHQ�E\����FKLOGUHQ�WR�VROYH�D�SX]]OH�
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7KH�IROORZLQJ�LV�WKH�IUHTXHQF\�GLVWULEXWLRQ�IRU��7࣠.

Time 45 55≤ <T 55 65≤ <T 65 75≤ <T 75 85≤ <T 85 95≤ <T 95 105≤ <T 105 115≤ <T
Frequency 7 14 p �� 18 q 6

(a) (i) :ULWH�GRZQ�WKH�YDOXH�RI��p �DQG�RI��T࣠.

 (ii) :ULWH�GRZQ�WKH�PHGLDQ�FODVV� [3 marks]

(b) $�FKLOG�LV�VHOHFWHG�DW�UDQGRP���)LQG�WKH�SUREDELOLW\�WKDW�WKH�FKLOG�WDNHV�OHVV�WKDQ�
���VHFRQGV�WR�VROYH�WKH�SX]]OH� [2 marks]

(This question continues on the following page)
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(Question 8 continued)

&RQVLGHU�WKH�FODVV�LQWHUYDO� 45 55≤ <T .

�F�� �L�� Write down the interval width.

 (ii) :ULWH�GRZQ�WKH�PLG�LQWHUYDO�YDOXH� [2 marks]

�G�� +HQFH�¿QG�DQ�HVWLPDWH�IRU�WKH

 (i) mean;

 (ii) standard deviation. [4 marks]

-RKQ�DVVXPHV�WKDW��T �LV�QRUPDOO\�GLVWULEXWHG�DQG�XVHV�WKLV�WR�HVWLPDWH�WKH�SUREDELOLW\�
WKDW�D�FKLOG�WDNHV�OHVV�WKDQ����VHFRQGV�WR�VROYH�WKH�SX]]OH�

(e) Find John’s estimate. [2 marks]

1 1 1 6
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SECTION B (43 Marks)

Answer all the questions on the answer sheets provided.  Please start each question on a new page.

8. [Maximum mark:  13]

Each day, a factory recorded the number ( x ) of boxes it produces and the total 
production cost ( y ��GROODUV���7KH�UHVXOWV�IRU�QLQH�GD\V�DUH�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

x �� 44 �� 43 50 31 �� �� 57

y 400 582 784 ��� ��� 448 870 537 724

 (a) Write down the equation of the regression line of  y  on  [࣠� [2 marks]

� 8VH�\RXU�UHJUHVVLRQ�OLQH�DV�D�PRGHO�WR�DQVZHU�WKH�IROORZLQJ�

 (b) Interpret the meaning of

  (i) the gradient;

  (ii) the  y�LQWHUFHSW� [2 marks]

� �F�� (VWLPDWH�WKH�FRVW�RI�SURGXFLQJ����ER[HV� [2 marks]

� �G�� 7KH�IDFWRU\�VHOOV�WKH�ER[HV�IRU��������HDFK���)LQG�WKH�OHDVW�QXPEHU�RI�ER[HV�WKDW�
WKH�IDFWRU\�VKRXOG�SURGXFH�LQ�RQH�GD\�LQ�RUGHU�WR�PDNH�D�SUR¿W� [3 marks]

 (e) Comment on the appropriateness of using your model to 

  (i) estimate the cost of producing 5000 boxes;

  (ii) estimate the number of boxes produced when the total production cost  
LV������ [4 marks]


