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1  Kadijat noted the weights, x grams, of 30 chocolate buns. Her results are summarised by
Y(x —k) =315, Y(x — k)? = 4022,

where k is a constant. The mean weight of the buns is 50.5 grams.

(i) Find the value of . (2]
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Ashfaq throws two fair dice and notes the numbers obtained. R is the event ‘The product of the two
numbers is 12°. 7T is the event ‘One of the numbers is odd and one of the numbers is even’. By finding

appropriate probabilities, determine whether events R and 7" are independent. [5]
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3  Redbury United soccer team play a match every week. Each match can be won, drawn or lost. At
the beginning of the soccer season the probability that Redbury United win their first match is %, with

equal probabilities of losing or drawing. If they win the first match, the probability that they win the
7 1

second match is {5 and the probability that they lose the second match is 5. If they draw the first

match they are equally likely to win, draw or lose the second match. If they lose the first match, the

probability that they win the second match is % and the probability that they draw the second match

is L
is 55

(i) Draw a fully labelled tree diagram to represent the first two matches played by Redbury United
in the soccer season. [2]

(i) Given that Redbury United win the second match, find the probability that they lose the first
match. [4]
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4  The times taken, f seconds, by 1140 people to solve a puzzle are summarised in the table.

Time (t seconds) 0<r<20 20<1<40 | 40<1t<60 | 60<7r< 100 |100<1<140
Number of people 320 280 220 220 100
(i) On the grid, draw a histogram to illustrate this information. [4]
(ii) Calculate an estimate of the mean of 7. [2]
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S  Eggs are sold in boxes of 20. Cracked eggs occur independently and the mean number of cracked
eggs in a box is 1.4.

(i) Calculate the probability that a randomly chosen box contains exactly 2 cracked eggs. [3]
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(ii) Calculate the probability that a randomly chosen box contains at least 1 cracked egg. [2]

(iii) A shop sells n of these boxes of eggs. Find the smallest value of n such that the probability of
there being at least 1 cracked egg in each box sold is less than 0.01. 2]
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6 (a) The random variable X has a normal distribution with mean p and standard deviation 6. You are
given that 6 = 0.25u and P(X < 6.8) = 0.75.

(i) Find the value of p. (4]
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(b) The lengths of metal rods have a normal distribution with mean 16 cm and standard deviation
0.2cm. Rods which are shorter than 15.75 cm or longer than 16.25 cm are not usable. Find the
expected number of usable rods in a batch of 1000 rods. (4]
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7 (a) Eight children of different ages stand in a random order in a line. Find the number of different
ways this can be done if none of the three youngest children stand next to each other. [3]

(b) David chooses 5 chocolates from 6 different dark chocolates, 4 different white chocolates and
1 milk chocolate. He must choose at least one of each type. Find the number of different
selections he can make. [4]
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(¢) A password for Chelsea’s computer consists of 4 characters in a particular order. The characters
are chosen from the following.
e The 26 capital letters A to Z
e The 9 digits 1 to 9
e The 5 symbols # ~ * ? |

The password must include at least one capital letter, at least one digit and at least one symbol.
No character can be repeated. Find the number of different passwords that Chelsea can make.

[4]
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