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Ashok has 3 green pens and 7 red pens. His friend Rod takes 3 of these pens at random, without

replacement. Draw up a probability distribution table for the number of green pens Rod takes.  [4]

The amounts of money, x dollars, that 24 people had in their pockets are summarised by £(x — 36) = —60
and X(x — 36)% = 227.76. Find x and X x°. [5]

Lengths of rolls of parcel tape have a normal distribution with mean 75 m, and 15% of the rolls have
lengths less than 73 m.

(i) Find the standard deviation of the lengths. [3]
Alison buys 8 rolls of parcel tape.

(ii) Find the probability that fewer than 3 of these rolls have lengths more than 77 m. [3]

Prices in dollars of 11 caravans in a showroom are as follows.

16800 18500 17700 14300 15500 15300 16100 16800 17300 15400 16400

(i) Represent these prices by a stem-and-leaf diagram. [3]
(i) Write down the lower quartile of the prices of the caravans in the showroom. [1]

(iii) 3 different caravans in the showroom are chosen at random and their prices are noted. Find the
probability that 2 of these prices are more than the median and 1 is less than the lower quartile.

[3]

A company set up a display consisting of 20 fireworks. For each firework, the probability that it fails
to work is 0.05, independently of other fireworks.

(i) Find the probability that more than 1 firework fails to work. [3]

The 20 fireworks cost the company $24 each. 450 people pay the company $10 each to watch the
display. If more than 1 firework fails to work they get their money back.

(ii) Calculate the expected profit for the company. [4]
Ana meets her friends once every day. For each day the probability that she is early is 0.05 and the
probability that she is late is 0.75. Otherwise she is on time.

(i) Find the probability that she is on time on fewer than 20 of the next 96 days. [5]

(ii) If she is early there is a probability of 0.7 that she will eat a banana. If she is late she does not

eat a banana. If she is on time there is a probability of 0.4 that she will eat a banana. Given that

for one particular meeting with friends she does not eat a banana, find the probability that she is
on time. [4]
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In a sweet shop 5 identical packets of toffees, 4 identical packets of fruit gums and 9 identical
packets of chocolates are arranged in a line on a shelf. Find the number of different arrangements
of the packets that are possible if the packets of chocolates are kept together. [2]

Jessica buys 8 different packets of biscuits. She then chooses 4 of these packets.

(i) How many different choices are possible if the order in which Jessica chooses the 4 packets
is taken into account? [2]

The 8 packets include 1 packet of chocolate biscuits and 1 packet of custard creams.

(il) How many different choices are possible if the order in which Jessica chooses the 4 packets
is taken into account and the packet of chocolate biscuits and the packet of custard creams

are both chosen? [3]
9 different fruit pies are to be divided between 3 people so that each person gets an odd number
of pies. Find the number of ways this can be done. [5]
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Fabio drinks coffee each morning. He chooses Americano, Cappucino or Latte with probabilities 0.5,
0.3 and 0.2 respectively. If he chooses Americano he either drinks it immediately with probability 0.8,
or leaves it to drink later. If he chooses Cappucino he either drinks it immediately with probability
0.6, or leaves it to drink later. If he chooses Latte he either drinks it immediately with probability 0.1,
or leaves it to drink later.

(i) Find the probability that Fabio chooses Americano and leaves it to drink later. [1]
(if) Fabio drinks his coffee immediately. Find the probability that he chose Latte. [4]
The random variable X is the daily profit, in thousands of dollars, made by a company. X is normally
distributed with mean 6.4 and standard deviation 5.2.

(i) Find the probability that, on a randomly chosen day, the company makes a profit between $10 000
and $12 000. [3]

(ii) Find the probability that the company makes a loss on exactly 1 of the next 4 consecutive days.

[4]

The table summarises the times that 112 people took to travel to work on a particular day.

Time to travel to
work (¢ minutes)

Frequency 19 12 28 22 18 13

0<1<10 |10<t<15|15<t<20(|20<1t<25(25<r<40|140<t<60

(i) State which time interval in the table contains the median and which time interval contains the

upper quartile. [2]
(ii) On graph paper, draw a histogram to represent the data. [4]
(iii) Calculate an estimate of the mean time to travel to work. [2]

The mean of a certain normally distributed variable is four times the standard deviation. The
probability that a randomly chosen value is greater than 5 is 0.15.

(i) Find the mean and standard deviation. [4]
(ii) 200 values of the variable are chosen at random. Find the probability that at least 160 of these

values are less than 5. [5]

(a) A team of 3 boys and 3 girls is to be chosen from a group of 12 boys and 9 girls to enter a
competition. Tom and Henry are two of the boys in the group. Find the number of ways in which
the team can be chosen if Tom and Henry are either both in the team or both not in the team. [3]

(b) The back row of a cinema has 12 seats, all of which are empty. A group of 8 people, including
Mary and Frances, sit in this row. Find the number of different ways they can sit in these 12

seats if

(i) there are no restrictions, [1]
(ii) Mary and Frances do not sit in seats which are next to each other, [3]
(iii) all 8 people sit together with no empty seats between them. [3]
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6 A fair tetrahedral die has four triangular faces, numbered 1, 2, 3 and 4. The score when this die is
thrown is the number on the face that the die lands on. This die is thrown three times. The random

variable X is the sum of the three scores.
(i) Show that P(X =9) = 2. [3]

(i) Copy and complete the probability distribution table for X. [3]

10 | 11 12

N
0
O

X 3 4 5 6

25
NN

PX=x)| & | &

(iii) Event R is ‘the sum of the three scores is 9’. Event S is ‘the product of the three scores is 16°.
Determine whether events R and S are independent, showing your working. [5]
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In a normal distribution with mean 9.3, the probability of a randomly chosen value being greater
than 5.6 is 0.85. Find the standard deviation. [3]

The discrete random variable X has the following probability distribution.

X -3 0 2 4
P(X =x) p q r 0.4
Given that E(X) = 2.3 and Var(X) = 3.01, find the values of p, g and r. [6]

Ronnie obtained data about the gross domestic product (GDP) and the birth rate for 170 countries.
He classified each GDP and each birth rate as either ‘low’, ‘medium’ or ‘high’. The table shows the
number of countries in each category.

Birth rate
Low Medium High
Low 3 5 45
GDP | Medium 20 42 12
High 35 8 0
One of these countries is chosen at random.
(i) Find the probability that the country chosen has a medium GDP. [1]

(ii) Find the probability that the country chosen has a low birth rate, given that it does not have a
medium GDP. [2]

(iii) State with a reason whether or not the events ‘the country chosen has a high GDP’ and ‘the
country chosen has a high birth rate’ are exclusive. [2]

One country is chosen at random from those countries which have a medium GDP and then a different
country is chosen at random from those which have a medium birth rate.

(iv) Find the probability that both countries chosen have a medium GDP and a medium birth rate.

[3]

In a survey, the percentage of meat in a certain type of take-away meal was found. The results, to the
nearest integer, for 193 take-away meals are summarised in the table.

Percentage of meat | 1-5 6-10 | 11-20 | 21-30| 31-50
Frequency 59 67 38 18 11

(i) Calculate estimates of the mean and standard deviation of the percentage of meat in these
take-away meals. (4]

(ii) Draw, on graph paper, a histogram to illustrate the information in the table. [5]
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5 The random variable X is such that X ~ N(82, 126).

(i) A value of X is chosen at random and rounded to the nearest whole number. Find the probability
that this whole number is 84. [3]

(ii) Five independent observations of X are taken. Find the probability that at most one of them is
greater than 87. [4]

(iii) Find the value of k such that P(87 < X < k) = 0.3. [5]

6 (a) A chessteam of 2 girls and 2 boys is to be chosen from the 7 girls and 6 boys in the chess club.
Find the number of ways this can be done if 2 of the girls are twins and are either both in the
team or both not in the team. [3]

(b) (i) The digits of the number 1 244 687 can be rearranged to give many different 7-digit numbers.
How many of these 7-digit numbers are even? [4]

(il) How many different numbers between 20 000 and 30 000 can be formed using 5 different
digits from the digits 1, 2,4, 6, 7, 8? [2]

(¢c) Helen has some black tiles, some white tiles and some grey tiles. She places a single row of
8 tiles above her washbasin. Each tile she places is equally likely to be black, white or grey.
Find the probability that there are no tiles of the same colour next to each other. [3]
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