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Additional exercises for Maths for Science Chapter 11: Probability and
descriptive statistics

Questions marked with an asterisk (e.g. Question 11.8∗) are of a slightly different nature from the others. They
are not necessarily more difficult than other questions but they may, for example, require you to use material
from other sections of the book or to apply what you have learnt in a new situation.

Section 11.1 Chance and probability

Question 11.1

A sock drawer contains 6 black socks, 8 blue socks, 5 green socks, and 1 tartan sock. Two of the black socks
and 1 of the blue socks have holes in.

What is the probability that one sock pulled at random form the drawer will:

(a) be blue?

(b) be black?

(c) be green?

(d) be tartan?

(e) be red?

(f) have a hole in?

Question 11.2

You have two sock drawers, each with contents identical to those described in Question 11.1. If you pull one
sock at random from each drawer, what is the probability of pulling:

(a) a pair of blue socks?

(b) a pair of tartan socks?

(c) a black sock from the first drawer and a green sock from the second draw?

Question 11.3

You have a sock drawer with identical contents to those described in Question 11.1.

(a) If you pull one sock at random from the draw what is the probability that it is either black or blue?

(b) If you pull one sock at random from the drawer what is the probability that it is either green or has a hole
in it.

(c) If you pull out two socks at random, what is the probability that you take a black sock and a blue one?

{Hint: Remember that when you have taken one sock from the drawer there will be fewer left to select
from next time!}
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Question 11.4

Two people play a game in which they alternately draw one card from a shuffled pack of playing cards. (The
drawn cards are not replaced until the game is over.) The first player draws the ace of hearts. It is then the turn
of the second player. What is the probability that this player will draw:

(a) any other ace;

(b) the ace of diamonds;

(c) a red card;

(d) either a red card or a black card?

{Note: if you need to remind yourself of the makeup of a pack of playing cards, you will find a description
with Question 11.1 of Maths for Science.}

Question 11.5

(a) An experiment has four possible outcomes, Three of these outcomes have probability
1
3

,
1
6

and
1
4

respectively. What is the probability of the fourth outcome?

(b) A different experiment has five possible outcomes. Three of these outcomes have probability
1
3

,
1
6

and
1
4

respectively. The other two outcomes are equally likely; what are their respective probabilities? (Hint: use
your answer to part (a).)

Question 11.6

(a) A coin is tossed three times in succession. What is the probability that a head appears at least once? (You
can write out all the possible outcomes, as is done at the beginning of Section 11.1.4 in Maths for Science,
but try also to find a method that makes use of the rules for combining probabilities. If necessary, check
the method given in the answer before moving on to part (b).)

(b) A coin is tossed five times in succession. What is the probability that a tail appears at least once?

Question 11.7

A school survey shows that 80% of the children dislike cabbage. If four children in the school are chosen at
random, what is the probability, expressed as a percentage to two significant figures, that all four dislike
cabbage?

Question 11.8∗

15 marbles of various colours are divided between two pots. The tall pot contains 9 marbles, of which 2 are
red, 3 are green and 4 are blue. The short pot contains 6 marbles, of which 2 are red, 3 are green, and 1 is blue.
A pot is chosen at random, and from that pot one marble is drawn out. What is the probability that:

(a) a green marble is drawn from the short pot?

(b) a green marble is drawn?

(c) the marble drawn is not green?
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Question 11.9

A drink is made up of four types of fruit juice in the following ratios:

apple : mango : grape : orange = 5 : 2 : 3 : 1.

To three significant figures, what percentage of the drink is mango juice?

Question 11.10

Ethanoic acid (also sometimes called acetic acid, the active ingredient in vinegar) contains the three elements
carbon, hydrogen, and oxygen in the ratios

5.958 : 1.000 : 7.936

by weight.

(a) What fraction of the weight of ethanoic acid is carbon?

(b) What is the percentage by weight of oxygen in ethanoic acid?

Question 11.11

Water is a compound formed from the two elements hydrogen and oxygen. Pure water contains 5.595% by
weight of hydrogen. What is the ratio by weight of hydrogen to oxygen?

Section 11.2 Descriptive statistics

Question 11.12

During the course of an experiment, a voltage was
measured 10 times. The results are listed in Table 11.1.
Calculate, to two decimal places, the mean and
standard deviation of the voltage during the
experiment.

voltage / V

22.1
21.6
21.7
22.3
22.1
22.0
21.9
22.2
21.8
22.4

Table 11.1: Ten measurements of voltage
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Question 11.13

In a study of Dunlin (small wading birds) in an estuary,
10 birds were trapped and their masses and bill lengths
were measured. The results are given in Table 11.2. On
the basis of these data, what are the estimated mean
and standard deviation of (a) the bill length and (b) the
mass for the population of Dunlin in the estuary?

Bill length/mm Mass/g

33.5 51
38.0 59
32.0 49
37.5 54
31.5 50
33.0 55
31.0 48
36.5 53
34.0 52
35.0 57

Table 11.2: Bill length and mass of ten Dunlin
trapped during a study.

Question 11.14

In an experiment to determine the wavelength of light
from a particular spectral source, a group of ten
students use an instrument called a spectrophotometer.

Each student makes a measurement (using the same
spectrophotometer) of the angle at which the same
spectral line from the same light source is detected.
Their results are listed in Table 11.3.

Calculate, to two decimal places, the mean and
standard deviation of this angular measurement for:

(a) All ten students

(b) All Fran’s students

(c) All Marc’s students

Student identifier Student’s tutor Angle/◦

070145 Fran 42.5
073856 Fran 42.3
073964 Fran 42.2
075621 Fran 42.4
077710 Marc 42.5
078463 Marc 42.3
079771 Marc 42.6
080064 Marc 42.4
080155 Fran 42.4
080294 Marc 42.7

Table 11.3: Student readings for angle of spectral
line.
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Question 11.15

A fruit pie factory has a machine that stamps out
leaf shapes, used for decorating the tops of pies,
from a sheet of pastry.

As part of a quality control test, a sample of
twelve leaves was taken at random from a
production run. The lengths (across the longest
dimension), widths (across the shortest
dimension), and masses of these leaves are listed
in Table 11.4.

Estimate, for all the leaves produced by the
machine, the mean and standard deviation of:

(a) The length (to three decimal places)

(b) The width (to three decimal places)

(c) The mass (to four decimal places)

Leaf Length/cm Width/cm Mass/g

1 4.30 2.18 1.569
2 4.32 2.24 1.608
3 4.39 2.31 1.739
4 4.23 2.24 1.577
5 4.34 2.27 1.663
6 4.32 2.21 1.591
7 4.26 2.29 1.669
8 4.29 2.25 1.589
9 4.35 2.22 1.659

10 4.37 2.20 1.608
11 4.29 2.23 1.635
12 4.27 2.26 1.608

Table 11.4: Length, width and mass of twelve pastry
leaves.

Question 11.16

At a village cricket match a batsman scored a
particularly quick 50 from only 24 balls.

His scores from the successive deliveries that he
received are given in Table 11.5.

Determine (a) the mode and (b) the median
number of runs scored per delivery.

Delivery Score
number

1 1
2 2
3 0
4 4
5 0
6 2
7 2
8 1
9 1

10 1
11 4
12 4
13 2
14 0
15 3
16 1
17 6
18 0
19 4
20 1
21 0
22 1
23 4
24 6

Table 11.5: Number of runs scored per delivery.
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