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absolute value 

The absolute value of a number is the number given without its + or − sign. 

 

 

accurate 

A description of a set of measurements for which the systematic uncertainty is small. 

Compare with precise. 

 

 

acute angle 

An angle of less than 90°. 

 

 

addition rule for probabilities 

A rule stating that if several possible outcomes are mutually exclusive, the probability of one 

or other of these outcomes occurring is found by adding their individual probabilities.  

 

adjacent (trigonometry) 

The side other than the hypotenuse that is next to a particular angle in a right-angled triangle.  

 

algebra 

The process of using symbols, usually letters, to represent quantities and the relationships 

between them.  

 

 

alternative hypothesis 

The contrary of the null hypothesis proposed at the start of a statistical hypothesis test (e.g. 

that the means of two populations are not identical, μ1≠ μ2.)  

 

 

arc 

A portion of a curve, particularly a portion of the circumference of a circle.  

 

 

arccosine 

See inverse cosine. 

 

 

arcsec 

An abbreviation for ‘second of arc’. A sixtieth part of a minute of arc, i.e. a 3600th part of a 

degree (of arc).  

 

 

arcsine 

See inverse sine. 

 

 

arctangent 
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See inverse tangent. 

 

 

arithmetic mean 

A measure of the average of a set of numbers. For a set of n measurements of a quantity x, the 

arithmetic mean (often abbreviated to ‘the mean’) is defined as the sum of all the 

measurements divided by the total number of measurements:  

 
See also true mean.  

 

 

arithmetic operations 

The operations of addition, subtraction, multiplication and division.  

 

 

axis (of a graph)  

A horizontal or vertical reference line that carries a set of divisions. In the case of a bar chart, 

the divisions may be a list of categories. In the case of a graph, the divisions indicate a linear 

or logarithmic scale and are used to locate points on the graph.  

 

 

bar chart 

A diagrammatic method of presenting data grouped into discrete categories. The categories 

are listed along one axis (usually the horizontal axis) and each category is represented by a 

bar (usually vertical). The bars are separated by gaps and their height (or length) is directly 

proportional to the number or percentage of objects or events in each category. Compare with 

histogram.  

 

 

base number 

When exponents are being used, the base number is the quantity that is raised to a power, e.g. 

5 is the base in the statement 5 × 5 × 5 = 5
3
 and a is the base in the statement a

3
 × a

4
 = a

7
.  

 

 

best-fit line 

A line (usually a straight line) drawn on a graph and chosen to be the best representation of 

the data as a whole. A best-fit line need not necessarily go through any of the data points 

(although it will typically go through some of them), and should be drawn in such a way that 

there are approximately the same number of data points above and below the line.  

 

 

calculus 

The branch of mathematics that includes differentiation and integration.  

 

 

cancellation 
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The process of dividing both the numerator and the denominator of a fraction by the same 

quantity. With numbers it may be quicker to use cancellation than to work out the value of 

the numerator and denominator separately, e.g.: 

 
Cancellation is also useful in simplifying algebraic expressions or units, e.g.: 

 
 

categorical level 

A level of measurement in which the data comprise distinct non-overlapping classes that 

cannot logically be ranked (e.g. presence versus absence, male versus female). See also 

ordinal level, interval level.  

 

 

centi 

A prefix, used with units, to denote hundredths, and indicated by the symbol c. Thus one 

centimetre, denoted 1 cm, is the hundredth part of a metre. Centi is not one of the recognized 

submultiples in the system of SI units, but is commonly used, especially in association with 

units of length and volume.  

 

 

chi-squared test 

(Also referred to as χ
2
-test) A statistical hypothesis test used to determine whether there is a 

statistically significant association between two categorical level variables.  

 

 

chord  

A straight line drawn between two points on a curve.  

 

 

common denominator 

The same number or term occurring as the denominator of two or more fractions. For 

example, the numerical fractions  

 and  

have the common denominator 16. It is often necessary to use equivalent fractions in order to 

find common denominators: for example, 
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have common denominators 15 and 30 (as well as many other numbers).  

The algebraic fractions  

 
have the common denominator b × d. 

 

 

common logarithm 

See logarithm to base 10.  

 

 

commutative 

An operation for which the result is unchanged if the order of terms is reversed is described 

as commutative. Only two of the arithmetic operations are commutative: addition (a + b = b + 

a) and multiplication (a × b = b × a).   

 

 

complex number 

A number of the form n + mi, where n is any real number, m is any non-zero real number, and  

i =  

 

 

 

component (of a vector) 

The component of a vector along a chosen axis is obtained by drawing a line from the head of 

the arrow representing the vector on to the axis, such that the line meets the axis in a right 

angle. E.g. the x-component of a vector a is ax= a cos θ , where a is the magnitude of the 

vector and θ is the angle between the x-axis and the direction of the vector.  

 

 

concentric 

Two circles with the same centre.  

 

 

constant of proportionality 

The constant factor that is required to turn a proportionality into an equation. The direct 

proportionality of y x can be written as y = kx, where k is the constant of proportionality.  

 

 

conversion factor 

The number by which one needs to divide or multiply in order to convert one unit into 

another.  

 

 

correlation 

Two variables at ordinal level or interval level are said to be correlated if, as the value of one 

variable increases, the value of the second variable either increases (i.e. positive correlation) 
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or decreases (i.e. negative correlation). If the values of the two variables increase precisely in 

step with one another, the positive correlation can be described as ‘perfect’. In a ‘perfect’ 

negative correlation, the value of one variable decreases precisely as the other increases. 

Correlations may or may not be statistically significant.  

 

 

correlation coefficient 

The correlation coefficient (r) of a ‘perfect’ positive correlation is +1, whereas that of a 

‘perfect’ negative correlation is –1. When there is complete lack of correlation between two 

variables, r = 0. For a positive correlation that is less than ‘perfect’, 1 > r > 0.  For a negative 

correlation that is less than ‘perfect’, 0 > r > –1.  

 

 

cosine 

The cosine of an angle θ in a right-angled triangle is defined by  

cos θ = ,  

where ‘adjacent’ is the length of the side adjacent to θ and ‘hypotenuse’ is the length of the 

hypotenuse.  

 

 

critical value 

At a particular number of degrees of freedom (in many statistical hypothesis tests), the 

critical value is the most extreme (usually the largest, but in some statistical tests the 

smallest) value that the test statistic is expected to have for a particular significance level.  

 

 

deci 

A prefix, used with units, to denote tenths, and indicated by the symbol d. Thus one decibel, 

denoted 1 dB, is equal to one-tenth of a bel. Deci is not one of the recognized submultiples in 

the system of SI units, but is commonly used in certain areas: for example, the concentration 

of a chemical dissolved in a solvent is often expressed as moles per decimetre cubed (mol 

dm
–3

).  

 

 

decimal notation 

A method of representing numbers, according to which the integral and fractional parts of a 

number are separated by a decimal point. The decimal point is written as a full stop, with the 

integral part of the number to the left of it. The first digit after the decimal point indicates the 

number of tenths, the second indicates the number of hundredths, the third the number of 

thousandths, etc.  

 

 

decimal places 

In decimal notation, the number of digits after the decimal point (including zeroes). Thus 

21.327 and 3.000 are both given to three decimal places. 
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degree Celsius 

An everyday unit of temperature, given the symbol °C. Pure water freezes at 0 °C and boils at 

100 °C. Temperatures may be converted from degrees Celsius into the SI unit of temperature, 

kelvin, using the word equation (temperature in kelvin) = (temperature in degrees Celsius) + 

273.15.  

 

 

degree (of arc) 

A 360th of a complete revolution.  

 

 

degrees of freedom 

A device used in many statistical hypothesis tests to allow for the fact that the more data that 

are collected, the more scope there is for the test statistic to deviate from the value expected 

(generally, zero) if the null hypothesis were true.  

 

 

denominator 

The number or term on the bottom of a fraction.  For example, in the fraction  the 

denominator is 2 ; in the fraction  the denominator is pq. Compare with numerator.  

 

 

dependent variable 

A quantity whose value is determined by the value of one or more other variables. On a 

graph, the dependent variable is, by convention, plotted along the vertical axis. Compare with 

independent variable.  

 

 

derivative 

The derivative (or derived function) of a function ƒ(x) with respect to x is another function of 

x that is equal to the rate of change of ƒ(x) with respect to x. Its value at any given value of x 

is equal to the ratio  in the limit as Δx becomes very small, and is usually written as  

or ƒ'(x). The value of  at each value of x is also equal to the gradient of the graph of ƒ 

plotted against x at that value of x. A derivative of the type  is sometimes called the first 

derivative to distinguish it from the second derivative of the function.  

 

 

derived function 

See derivative. 
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differentiation 

A mathematical process that enables the derivative of a function to be determined.  

 

 

directly proportional (quantities) 

Two quantities x and y are said to be directly proportional to each other if multiplying (or 

dividing) x by a certain amount automatically results in y being multiplied (or divided) by the 

same amount. Direct proportionality between x and y is indicated by writing y [IMAGE] x. 

The direct proportionality can also be written as an equation of form y = kx, where k is a 

constant called the constant of proportionality. A graph in which y is plotted against x will be 

a straight line with gradient equal to k. Compare with inversely proportional.  

 

e 

An irrational number whose value to four significant figures is 2.718. e forms the basis of the 

exponential function and of logarithms to base e. 

 

elimination 

A method of combining two or more equations by eliminating the variables that are common 

to them.  

 

 

equation 

An expression containing an equals sign. What is written on one side of the equation must 

always be equal to what is written on the other side.  

 

 

equivalent fractions 

Fractions that have the same value, e.g.  

 
 

 

estimated standard deviation of a population 

The best estimate that can be made for the standard deviation of some quantity for a whole 

population. This is calculated from measurements of the quantity made on an unbiased 

sample drawn from the population. If the sample consists of n members and the quantity x is 

measured once for each member, then the estimated standard deviation of the population 

(also known as the sample standard deviation) is given by 

 

where  is the arithmetic mean of the measurements.  

 

 

evaluate 

An instruction to work out the value of an expression.  
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exponent 

When raising quantities to powers, the number to which a quantity is raised is called the 

exponent, e.g. in 2
3
 the exponent is 3.  

 

 

exponential decay 

A decrease in which the time taken for a quantity to fall to half its original value is always the 

same; this time is known as the half-life. A quantity N with an initial value of N0 at time t = 0 

decays exponentially if N = N0e
−λt

, where λ is a positive constant known as the decay 

constant.  

 

 

exponential function 

A function of the type y = Ce
kx

 where C and k are constants. A function of this type has the 

property that  is proportional to y.  

 

 

exponential growth 

A growth in which the quantity being measured increases by a constant factor in any given 

time interval. A quantity n with a starting value of n0 at time t = 0 grows exponentially if n = 

n0e
at

, where a is a positive constant.  

 

 

expression 

A combination of variables (such as a
xt
 or ux + axt). Unlike an equation, an expression is 

unlikely to contain an equals sign.  

 

 

extrapolation 

The process of extending a graph beyond the highest or lowest data points in order to find the 

values of one or both of the plotted quantities outside the original range within which data 

were obtained.  

 

 

factor 

A term that, when multiplied by other terms, results in the original expression, so 6 and 4 are 

factors of 24 and (a − 3) and (a + 5) are factors of a
2
 + 2a − 15.  

 

 

factorise 

To find the factors of an expression.  

 

 

first derivative 
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See derivative. 

 

 

formula 

A rule expressed in algebraic symbols.  

 

 

fraction 

A number expressed in the form of one integer divided by another, e.g.  

 
One algebraic term divided by another may also be described as a fraction. See also: 

improper fraction, mixed number, equivalent fractions, numerator and denominator.  

 

 

function 

If the value of a variable ƒ depends on the value of another variable x, then ƒ is said to be a 

function of x and is written as ƒ(x). In general, there is only one value of ƒ(x) for each value 

of x.  

 

 

gradient (of a graph) 

The slope of a line on a graph. The gradient is a measure of how rapidly the quantity plotted 

on the vertical axis changes in response to a change in the quantity plotted on the horizontal 

axis. If the graph is a straight line, then the gradient is the same at all points on the line and 

may be calculated by dividing the vertical ‘rise’ between any two points on the line by the 

horizontal ‘run’ between the same two points. If the graph is a curved line, the gradient at any 

point on the curve is defined by the gradient of the tangent to the curve at that point. See also 

derivative.  

 

 

graph 

A method of illustrating the relationship between two variable quantities by plotting the 

measured values of one of the quantities using a linear or logarithmic scale along a horizontal 

axis, and the measured values of the other quantity using a linear or logarithmic scale along a 

vertical axis. See also: dependent variable, independent variable and sketch graph.  

 

 

half-life 

The time taken for half the nuclei in a radioactive sample to decay. See also exponential 

decay.  

 

 

histogram 

A diagrammatic method of presenting data, in which the horizontal axis is divided into 

(usually equal) intervals of a continuously variable quantity. Rectangles of width equal to the 

interval have a height scaled to show the value of the quantity plotted on the vertical axis that 
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applies at the particular interval. For example, the intervals could be the months in the year 

and the vertical axis could represent the mean (monthly) rainfall in millimetres. Compare 

with bar chart.  

 

 

hyperbola 

A curve, part of which may be obtained by plotting inversely proportional quantities against 

each other on a graph.  

 

 

hypotenuse 

The side opposite to the right-angle in a right-angled triangle.  

 

 

hypothesis 

A plausible idea tentatively put forward to explain an observation. Traditionally, a hypothesis 

is tested by making predictions that would follow if the hypothesis is correct. If these 

predictions are borne out by experiment or further observation, this lends weight to the 

hypothesis but does not prove it to be correct. If the predictions are not borne out, the 

hypothesis is either rejected or modified.  

 

 

imaginary number 

A number of the form mi, where m is any non-zero real number and i = .   

 

 

improper fraction 

A fraction in which the numerator is greater than the denominator, e.g.  

An improper fraction may also be written as a mixed number.   

 

 

independent variable 

The quantity in an experiment or a mathematical manipulation whose value(s) can be chosen 

at will within a given range. On a graph, the independent variable is, by convention, plotted 

along the horizontal axis. Compare with dependent variable.  

 

 

index (plural indices) 

See exponent.  

 

 

integer 

A positive or negative whole number (including zero).  

 

 

integral 
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Pertaining to an integer. For example, the statement that m can take integral values from –2 to 

+2 means that the possible values of m are −2, −1, 0, 1 and 2.  

 

 

intercept 

The value on one axis of a graph at which a plotted straight line crosses that axis, provided 

that axis passes through the zero point on the other axis. If the plotted line has an equation of 

form y = mx + c, the intercept on the y axis is equal to c.  

 

 

interpolation 

The process of reading between data points plotted on a graph, in order to find the value of 

one or both of the plotted quantities at intermediate positions.  

 

 

interval level 

A level of measurement in which the actual values of measurements or counts are known and 

used in statistical analysis (e.g. dry mass in grams, number of flowers per plant). See also 

categorical level, ordinal level.  

 

 

inverse cosine 

x is the inverse cosine (arccosine) of y if x is the angle whose cosine is y; that is, x = cos
−1

y (x 

= arccos y) if y = cos x.   

 

 

inversely proportional (quantities) 

Two quantities x and y are said to be inversely proportional to each other if an increase in x 

by a certain factor automatically results in a decrease in y by the same factor (e.g. if the value 

of x doubles then the value of y halves). Inverse proportionality between x and y is indicated 

by writing y   

 in this case, a graph of y against x will be a hyperbola. Compare with directly proportional.  

 

 

inverse sine 

x is the inverse sine (arcsine) of y if x is the angle whose sine is y; that is, x = sin
−1

y (x = 

arcsin y) if y = sin x.    

 

 

inverse tangent 

x is the inverse tangent (arctangent) of y if x is the angle whose tangent is y; that is, x = tan
−1

y 

(x = arctan y) if y = tan x.  

 

 

inverse trigonometric function 
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If y is a trigonometric ratio of the angle x then x is the inverse trigonometric function of y. For 

example, if y = sin x, the inverse trigonometric function is x = sin
−1

y (or arcsin y) where sin
−1

y 

(arcsin y) is the angle whose sine is y.   

 

 

irrational number 

A number that cannot be obtained by dividing one integer by another, e.g. , , and e.  

 

 

latitude 

Part of the specification of the position of a point on the Earth’s surface: the distance north or 

south of the Equator measured in degrees. A line of latitude is an imaginary circle on the 

surface of the Earth.  

 

 

level of measurement 

The three levels of measurement that data may be known or analysed at are categorical level, 

interval level or ordinal level.  

 

 

linear (graph) 

A graph whose points lie on, or approximately on, a straight line.  

 

 

linear scale 

A scale on which the steps between adjacent divisions correspond to the addition or 

subtraction of a fixed quantity.  

 

 

logarithm 

The logarithm of a number to a given base is the power to which the base must be raised in 

order to produce the number.  

 

 

logarithmic scale 

A scale on which the steps between adjacent divisions correspond to multiplication or 

division by a fixed amount, usually a power of ten.  

 

 

logarithm to base 10 

The logarithm to base 10 (or ‘common logarithm’, log10) of p is the power to which 10 must 

be raised in order to equal p; that is, if p  = 10
n
  then log10 p = n .  

 

 

logarithm to base e 

The logarithm to base e (or ‘natural logarithm’, ln) of p is the power to which e must be 

raised in order to equal p, that is, if p = e
q
 then ln p = q.  
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log–linear graph 

A graph of the logarithm of one quantity against the actual value of another quantity. For an 

exponential function of the type y = Ce
kx

, graphs of log10y against x and of ln y against x will 

both be straight lines.  

 

 

log–log graph 

A graph of the logarithm of one quantity against the logarithm of another quantity. For a 

function of the type y = ax
b
 (e.g. y = 2x

3
) graphs of log10y against log10x and of ln y against ln 

x will both be straight lines.  

 

 

longitude 

Part of the specification of the position of a point on the Earth’s surface. A line of longitude 

is an imaginary semicircle that runs from one pole to the other. The line of zero longitude 

passes through Greenwich in London. Other lines of longitude are specified by the angle east 

or west of the line of zero longitude.  

 

 

lowest common denominator 

The smallest common denominator of two or more fractions.  

 

 

magnitude 

The size of a quantity, also referred to as the ‘modulus’. Vector quantities have both 

magnitude and direction; scalar quantities have only magnitude.  

 

 

matched samples 

When data are collected from two samples, such that each item of data from one sample can 

be uniquely matched with just one item of data from the other sample, the samples are 

described as matched (e.g. blood glucose levels measured in individuals before and after they 

have taken medication). See also unmatched samples.  

 

 

mean 

A common abbreviation for arithmetic mean.  

 

 

median 

The middle value in a series when the values are arranged in either increasing or decreasing 

order. If the series contains an odd number of items, the median is the value of the middle 

item; if it contains an even number of items, the median is the arithmetic mean of the values 

of the middle two items.  
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minute (of arc) 

One-sixtieth of a degree.  

 

 

mixed number 

A number consisting of a non-zero integer and a fraction, e.g. . Any improper fraction 

may also be written as a mixed number: for example, .  

 

 

mode 

The most frequently occurring value in a set of data.  

 

 

modulus 

See magnitude. 

 

 

multiplication rule for probabilities 

A rule stating that if a number of outcomes occur independently of one another, the 

probability of them all happening together is found by multiplying the individual 

probabilities.  

 

 

natural logarithm 

See logarithm to base e. 

 

 

normal distribution 

A distribution of measurements or characteristics that lie on a bell-shaped curve that is 

symmetric about its peak, with the peak corresponding to the mean value. Repeated 

independent measurements of the same quantity approximate to a normal distribution, as do 

quantitative characters in natural populations (e.g. height in humans).  

 

 

null hypothesis 

A ‘no difference’ hypothesis proposed at the start of a statistical hypothesis test (e.g. that the 

means of two populations are identical, μ1 = µ2). Compare with alternative hypothesis.  

 

 

numerator 

The number or term at the top of a fraction. For example, in the fraction  the numerator is 

3; in the fraction   the numerator is a + b. Compare with denominator.  

 



Jordan, Ross & Murphy: Maths for Science 
Glossary of terms 

 

 

© Oxford University Press, 2012. All rights reserved. 

 

opposite (trigonometry) 

The side opposite to a particular angle in a right-angled triangle.  

 

 

order of magnitude 

The approximate value of a quantity, expressed as the nearest power of ten. If the value of the 

quantity is expressed in scientific notation as a × 10
n
, the order of magnitude of the quantity 

is 10
n
 if a < 5 and 10

n + 1 
if a ≥ 5. Also used to compare the sizes of quantities, as in ‘a metre 

is three orders of magnitude longer than a millimetre’ or ‘a picogram is 12 orders of 

magnitude smaller than a gram’.  

 

 

ordinal level 

A level of measurement in which the data can be logically ranked but in which the actual 

values of the measurements or counts are either not known or not used in statistical analysis 

(e.g. tallest to shortest, heaviest to lightest). See also categorical level and interval level.  

 

 

origin (of a graph) 

The point on a graph at which the quantities plotted on the horizontal axis and the vertical 

axis are both zero.  

 

 

parabola 

A curve that may be described by an equation of the form y = ax
2
 + bx + c, where x and y are 

variables, a is a non-zero constant, and b and c are constants that may take any value.  

 

 

percentage 

A way of expressing a fraction with a denominator of 100. For example, 12 per cent (also 

written as 12%) is equivalent to 12 parts per hundred or .   

 

 

pi 

(usually written as π) The irrational number obtained by dividing the circumference of a 

circle by its diameter, with a value of 3.142 to four significant figures. 

 

population 

Statistical term used to describe the complete set of objects or events being studied.  

 

 

population mean 

See true mean. 
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power 

See exponent. 

 

 

powers of ten notation 

A method of representing a number as a larger or smaller number multiplied by ten raised to 

the appropriate power. For example, 2576 can be written in powers of ten notation as 25.76 × 

10
2
 or 2.576 × 10

3
 or 0.025 76 × 10

5
 or 257 600 × 10

–2
.  See also scientific notation.  

 

 

precise 

The description of a measurement or set of measurements for which the random uncertainty 

is small. Compare with accurate.  

 

 

probability 

If a process is repeated very many times, the probability of a particular outcome may be 

defined in terms of results obtained as the fraction of results corresponding to that particular 

outcome. If the process has n equally likely outcomes and q of those outcomes correspond to 

a particular event, the probability of that event is defined as q/n. For example, there are six 

equally likely outcomes for the process of throwing a fair die. Only one of those outcomes 

corresponds to the event ‘throwing a six’, so the probability of throwing a six is . Five of 

the outcomes correspond to the event ‘not throwing a six’, so the probability of not throwing 

a six is .   

 

 

 

product 

The result of a multiplication operation. For example, the product of 3 and 5 is 15.  

 

 

proportional 

See directly proportional and inversely proportional. 

 

 

Pythagoras’ Theorem 

The square of the hypotenuse of a right-angled triangle is equal to the sum of the squares of 

the other two sides.  

 

 

quadratic equation 

An algebraic equation for x of the form ax
2
 + bx + c = 0, where a ≠ 0 and b and c can take 

any value. For example, 2x
2
 – x + 3 = 0 is a quadratic equation.  

 

 



Jordan, Ross & Murphy: Maths for Science 
Glossary of terms 

 

 

© Oxford University Press, 2012. All rights reserved. 

quadratic equation formula 

The solutions of a quadratic equation of the form ax
2
 + bx + c = 0 are given by the formula  

 

 

 

radian 

The angle subtended at the centre of a circle by an arc equal in length to the radius. In 

general, the angle θ subtended by an arc length s in a circle of radius r is given by θ (in 

radians) = .  

 

 

random uncertainty 

Measured values of one quantity that are scattered over a limited range about a mean value 

are described as being subject to random uncertainty. The larger the random uncertainty 

associated with the measurements, the larger will be the scatter. See also precise and 

systematic uncertainty.  

 

 

ratios 

The relationship between the sizes of two comparable quantities. For example, if a group of 

11 people is made up of eight women and three men, the ratio of women to men is said as ‘8 

to 3’ and written as 8 : 3. Ratios may be fairly easily converted into fractions. In this 

example,  of the group are women and  are men.  

 

 

rational number 

Any number that can be written in the form  where a and b are integers and b ≠ 0 is known 

as a rational number, e.g. . Every terminating or 

recurring decimal is a rational number.  

 

 

real number 

A number that can be placed on the number line. The set of real numbers is made up of all the 

rational and irrational numbers.  

 

 

reciprocal 

2 4

2

b b ac
x

a
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A term that is related to another as  is related to . The reciprocal of  is , and vice 

versa, for any non-zero values of x and y. The reciprocal of N
m
 is N

–m
 and vice versa.  

 

 

recurring decimal 

A number in which the pattern of digits after the decimal point repeats itself indefinitely. 

Every recurring decimal is a rational number and can therefore be written as a fraction, e.g. 

  

Recurring decimals can be written as, for example,  

 

 

right angle 

The angle between two directions that are perpendicular (i.e. at 90°) to each other.  

 

 

right-angled triangle 

A triangle in which the angle between two of the sides is a right-angle.  

 

 

rounding error 

An error introduced into a calculation by working to too few significant figures. To avoid 

rounding errors, you should work to at least one more significant figure than is required in the 

final answer, and just round at the end of the whole calculation.  

 

 

sample 

A statistical term used to describe an unbiased sub-set of a population.  

 

 

sample standard deviation 

See estimated standard deviation of a population. 

 

 

scalar 

A quantity with magnitude but no direction. Compare with vector. [Appendix] 

 

 

scientific notation 

1
0.3333...

3

41
0.123 123 123...

333

2345
0.2345 2345 2345...

9999







0.3 0.3333...
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A method of writing numbers, according to which any rational number can be written in the 

form a × 10
n
, where a is either an integer or a number written in decimal notation, 1 ≤ a < 10, 

and n is an integer. Thus 5870 000 may be written in scientific notation as 5.87 × 10
6
, and 

0.003 261 may be written in scientific notation as 3.261 × 10
–3

. The terms ‘standard form’ 

and ‘standard index form’ are equivalent to the term ‘scientific notation’.  

 

 

second derivative 

A derivative of a derivative: for example, the derivative of  with respect to x. A second 

derivative is usually written as  or ƒ"(x) [0] 

 

 

second (of arc) 

See arcsec. 

 

 

significance level 

The probability that the value of a test statistic could be as extreme (usually as large, but in 

some statistical tests as small) as the value obtained in a statistical hypothesis test if the null 

hypothesis were true.  

 

 

significant figures 

The number of digits, excluding leading zeroes, quoted for the value of a quantity, and 

defined as the number of digits known with certainty plus one uncertain digit. A measured 

temperature of 23.7 °C quoted to three significant figures (SFs) implies that the first two 

digits are certain, but there is some uncertainty about the third. So the real temperature might 

be 23.6 °C or 23.8 °C. The larger the number of SFs quoted for a value, the smaller the 

uncertainty in that value. Leading zeroes in decimal numbers do not count as SFs: 0.002 45 is 

expressed to three SFs. Numbers equal to or greater than 100 can be unambiguously 

expressed to two SFs only by the use of scientific notation (e.g. 450 can only be 

unambiguously expressed to two SFs by writing it in the form 4.5 × 10
2
); scientific notation 

must also be used to express numbers equal to or greater than 1000 unambiguously to three 

SFs.  

 

 

similar 

Two triangles (or other objects) are described as being similar if they have the same shape but 

different size.  

 

 

simplify 

To write an equation or an expression in its simplest form.  
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simultaneous equations 

Two or more equations that must hold true simultaneously.  

 

 

sine 

The sine of an angle θ in a right-angled triangle is defined by sin θ =   

where ‘opposite’ is the length of the side opposite θ and ‘hypotenuse’ is the length of the 

hypotenuse.   

 

 

SI units 

An internationally agreed system of units. There are seven base units (which include the 

metre, the kilogram and the second) and an unlimited number of derived units obtained by 

combining the base units in various ways. The system recognizes several standard 

abbreviations (of which SI, standing for Système International, is one). The system also uses 

certain standard multiples and submultiples, represented by standard prefixes. See also centi 

and deci.  

 

 

sketch graph 

A graph drawn to illustrate the nature of the relationship between quantities, but not 

involving accurate plotting. On a sketch graph the origin is usually indicated, but the axes are 

not scaled.  

 

 

skewed 

A description of a distribution that is not symmetric about its mean value.  

 

 

small angle approximation 

For small angles (less than about 0.1 radian), cos θ ≈ 1, and if the angle is stated in radians, 

sin θ ≈ θ, tan θ ≈ θ.  

 

 

solution 

The answer, usually the numerical value or values that satisfy an algebraic equation.  

 

 

solve 

To find an answer, usually to find the numerical values that satisfy an algebraic equation.  

 

 

Spearman rank correlation coefficient 

(Usually written as rs) 

A test statistic calculated in a statistical hypothesis test used to determine whether or not there 

is a statistically significant correlation between two ordinal level variables.  
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square root 

The number or expression that multiplied by itself gives N is called the square root of N. The 

positive square root of N can be written as either  or N
1/2

.  

 

 

standard deviation 

A quantitative measure of the spread of a set of measurements. For n repeated measurements 

of a quantity, with arithmetic mean  (arithmetic mean), the standard deviation σ is given by 

the expression  

See also estimated standard deviation of a population. 

 

 

standard form 

See scientific notation.  

 

 

standard index form 

See scientific notation.  

 

 

statistically significant 

In science, the result of a statistical hypothesis test is conventionally regarded as statistically 

significant if the probability of the value of the test statistic being as large (or, in some 

statistical tests, as small) as the one obtained is less than 0.05.  

 

Student’s t-test 

See t-test 

 

subject 

The term on its own, usually to the left of the equals sign, in a mathematical equation.  

 

 

subtend 

A straight line rotating about a certain point is said to subtend the angle it passes through.  

 

 

sum 

The result of an addition operation. For example, the sum of 3 plus 2 is 5. A summation sign 

may be used as shorthand for more complicated addition operations, e.g.  

= x1+ x2 + ……… + xn.   

 

2

1

1
( )

n

i

i

x x
n
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systematic uncertainty 

Measured values of one quantity that are consistently too large or too small because of bias in 

the measuring instrument or the measurement technique are said to be subject to systematic 

uncertainty. See also accurate and random uncertainty.  

 

 

tangent (to a curved graph) 

The tangent to a curve at a given point P is the straight line that just touches the curve at P 

and has the same gradient as the curve at the point P. [0] 

 

 

tangent (trigonometry) 

The tangent of an angle θ in a right-angled triangle is defined by  

 

where ‘opposite’ is the length of the side opposite θ and ‘adjacent’ is the length of the side 

adjacent to θ.  

 

 

term 

A single variable (such as νx or ux in the equation νx = ux + axt) or a combination of variables, 

such as axt.  

 

 

test of association 

A statistical hypothesis test used to determine whether there is a statistically significant 

association between two categorical level variables (e.g. χ
2
-test) or a statistically significant 

correlation between two variables at ordinal level (e.g. Spearman rank correlation, rS) or at 

interval level (other correlation coefficients, r).  

 

 

test of difference 

A statistical hypothesis test used to determine whether there is a statistically significant 

difference between, for example, the estimated population means (e.g. t-tests) or estimated 

population medians (other tests) calculated from two samples.  

 

 

test statistic 

In most statistical tests of a hypothesis, the value of a test statistic is calculated using an 

equation. The value of the test statistic is then compared with a table of critical values in 

order to determine whether the null hypothesis ought to be accepted or rejected at a particular 

significance level.  

 

 

trigonometric ratios 

The ratios of the sides of a right-angled triangle, including tangent, sine, cosine.  

opposite
tan

adjacent
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trigonometry 

The branch of mathematics that deals with the relationships between the sizes of the sides and 

angles of triangles, usually right-angled triangles.  

 

 

true mean 

The arithmetic mean of some quantity for a whole population, usually denoted by the symbol 

μ. For a large population, the true mean is generally unknowable and the best estimate that 

can be made of it is the mean of the quantity for an unbiased sample drawn from the 

population.  

 

 

t-test 

One of several statistical tests of a hypothesis used to determine whether there is a 

statistically significant difference between the estimated population means calculated from 

two samples. Different versions of the test are available for matched samples and unmatched 

samples.  

 

 

unmatched samples 

When data are collected from two samples such that there is no logical connection between 

any particular item of data from one sample and any particular item of data from the other 

sample (e.g. the heights of plants randomly assigned to either an experimental or a control 

group), the samples are described as unmatched. See also matched samples.  

 

 

variable 

A quantity that can take different values.  

 

 

vector 

A physical quantity that has a definite magnitude and points in a definite direction.  

 

 

word equation 

An equation in which the quantities under consideration are described in words.  


