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Key Science Vocabulary

Accuracy
A measurement result is considered accurate if it is judged to be close to the true value.

Calibration

Marking a scale on a measuring instrument. This involves establishing the relationship
between indications of a measuring instrument and standard or reference quantity values,
which must be applied. For example, placing a thermometer in melting ice to see whether it
reads zero, in order to check if it has been calibrated correctly.

Data

Information, either qualitative or quantitative, that has been collected.

Error
See also uncertainty.

MEE[SUTE‘FI'IEI"It error
The difference between a measured value and the true value.

Anomalies
These are values in a set of results which are judged not to be part of the variation caused by
random uncertainty.

Random error

These cause readings to be spread about the true value, due to results varying in an
unpredictable way from one measurement to the next. Random errors are present when any
measurement is made, and cannot be corrected. The effect of random errors can be reduced
by making more measurements and calculating a new mean.

Systematic error

These cause readings to differ from the true value by a consistent amount each time a
measurement is made. Sources of systematic error can include the environment, methods of
observation or instruments used. Systematic errors cannot be dealt with by simple repeats. If
a systematic error is suspected, the data collection should be repeated using a different
technigue or a different set of equipment, and the results compared.

Zero error

Any indication that a measuring system gives a false reading when the true value of a
measured quantity is zero, eg the needle on an ammeter failing to return to zero when no
current flows. A zero error may result in a systematic uncertainty.

Evidence
Data which has been shown to be valid.

Fair test
A fair test is one in which only the independent variable has been allowed to affect the
dependent variable.

Hypothesis

A proposal intended to explain certain facts or observations.
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Interval
The guantity between readings, eg a set of 11 readings equally spaced over a distance of 1
metre would give an interval of 10 centimetres.

Precision
Precise measurements are ones in which there is very little spread about the mean value.

Precision depends only on the extent of random errors - it gives no indication of how close
results are to the true value.

Prediction
A prediction is a statement suggesting what will happen in the future, based on observation,
experience or a hypothesis.

Range

The maximum and minimum values of the independent or dependent variables; important in
ensuring that any pattern is detected. For example a range of distances may be quoted as
either: ‘From 10 ¢m to 50 cm’ or 'From 50 cm to 10 cm’.

Repeatable

A measurement is repeatable if the original experimenter repeats the investigation using
same method and equipment and obtains the same results. Previously known as reliable.

Reproducible

A measurement is reproducible if the investigation is repeated by another person, or by using
different equipment or technigues, and the same results are obtained. Previously known as
reliable.

Resolution
This is the smallest change in the gquantity being measured (input) of a measuring instrument
that gives a perceptible change in the reading.

Sketch graph

A line graph, not necessarily on a grid, that shows the general shape of the relationship
between two variables. It will not have any points plotted and although the axes should be
labelled they may not be scaled.

True value
This is the value that would be obtained in an ideal measurement.

Uncertainty

The interval within which the true value can be expected to lie. Whenever a measurement is
made, there will always be some uncertainty or doubt about the result obtained. Uncertainty
can be expressed in terms of spread of values obtained. For example, a length of 56 cm 2
cm would mean the true value could be anywhere between 54 cm and 58 cm.



Validity

Suitability of the investigative procedure to answer the guestion being asked. For example, an
investigation to find out if the rate of a chemical reaction depended upon the concentration of
one of the reactants would not be a valid procedure if the temperature of the reactants was
not controlled.

Valid conclusion
A conclusion supported by valid data, obtained from an appropriate experimental design and
based on sound reasoning.

Variables
These are physical, chemical or biological guantities or characteristics.,

Categoric
Categoric variables have values that are labels, eg names of plants or types of material.

Continuous
Continuous variables can have values (called a quantity) that can be given a magnitude either

by counting (as in the case of the number of shrimp) or by measurement (eg light intensity,
flow rate etc). Previously known as discrete variable.

Control

Control variable is one which may, in addition to the independent variable, affect the outcome
of the investigation and therefore has to be kept constant or at least monitored.

Dependent

Dependent variable is the variable of which the value is measured for each and every change
in the independent variable.

Independent
Independent variable is the variable for which values are changed or selected by the
investigator.
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lectricity

WEEK 2

Electricity - Foundation and Higher

Required Practical
Investigating Resistance in a Wire

Independent variable: length of the wire.

Dependent variable: resistance.

resistance of the wire also increases.

Dependent variable: resistance.

source.

resistors you add, the smaller the resistance.

filament bulb, ohmic conductor, diode.)

Dependent variable: current (A).

bulb, 1 resistor), type of power source.

current and the potential difference.

Draw graphs of the results once collected.

Control variables: type of metal, diameter of the wire.

Conclusion: As the length of tha wire increases, the

Investigating Series and Parallel Circuits with Resistors

Independent variable: circuit type (series, parallel).

Control variables: number of resistors, type of power

Conclusion: Adding resistors in series increases the total
resistanca of the circuit. In a parallsl circuit, the more

Investigating IV Relationships in Circuits (Using a

Independent variable: potential difference/velts (v).

Control variable: number of components (e.g. 1 filament

Set up the circuits as shown below and measure the

st bl 6

Equations and Maths
Equations
Charge: Q-It
Potential difference: VW - IR
Energy transferred: E-Pt

Energy transferred: E-QV
Power: P =VI
Power: P=IR
Maths

1kW - 1000W

0.5kW - 500W

Resistance
voltage (V) = current (A) = resistance (Q)
Vv -IR

Graphs of IV Characteristics for Components in a Circuit

1. Ohmic conductor: the current is directly proportional to
the potential difference - it is a straight line (at a constant

temparature).

2. Filament lamp: as the current increases, so does the
temperature. This makes it harder for the current to flow.
The graph becomes less steep.

Charge

complete.

in coulombs (C).

Calculating Charge
charge flow (C) -
current (A) = time (s)

Q-1

potential difference =
current x resistance

VW) -1() R (@)

Electric current is the flow of electric
charge. It only flows when the circuirt is

The charge is the current flowing past a
point in a given tima. Charge is measured

3. Diode: current anly flows in one direction. The resistance
is very high in the other direction which means no current

P
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can flow.

Current and Circuit Symbols

Current: the flow of elactrical charge.

Potential difference (voltage): the push of electrical charge.
Resistance: slows down the flow of electricity.

cell —{ || ctosed awiteh | —O0—0O— fuze | T—F
i | L | waee | (A | e |
battery —{ H | voltmeter @ LD —@i
pas it —Iilf bulb @* thermictor -{il—

open switch | —O~" O— diode —9'*
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Electricity - Foundation and Higher

Circuit Devices \
LDR - Light Dependent Y
Resistor @
An LDR is dependent on light intensity.
1In bright light the resistance falls and at
night the resistance is higher.
Uses of LDRs: outdoor night lights, burglar
detactors.

Light Dependent Resistor (LUR)

Resistance|
lin Ohms)

Light Intensity

-

A thermistor is a temperature dependent
resistor. If it is hot, then the resistance is
less. If it becomes cold, then the resistance

Thermistor

increases.

Uses of thermistors: temperature detectors.

temperature (T}

Series and Parallel Circuits

Series Circuits

Once one of the components is broken then
all the components will stop working.

Potenrial difference - tha rotal pd. of
the supply is shared between all the
COMPORents.

Vo =V, + W,

Current — wherever the ammeter is placed
in a series circuit the reading is the same.

L-1,-1,

Resistance - In a series circuit, the
resistance will add up to make the total
rasistance.

Ry = Ry + R,
Parallel Circuits
They are much more
common - if one
component stops
working, it will not
affect the others.
This means they

are more useful.

Potential Difference - this is the same for
all components.

Vi-vl

Current - the total current is the total
of all the currents through all the
components.

Lyw=L+L+1,

Resistance - adding resistance reduces the
total resistance.

Electricity in the Home

AC - alternating current. Constantly changing direction - UK mains
supply is 230V and has a frequency of 50 hertz (Hz).

DC - direct current. Supplied by batteries and only flows in one
direction.

Cables - most have three wires: live, neutral and earth. They are
covered in plastic insulation for safety.

Live wire — provides the potential difference from the mains.
Neutral wire — completes the circuit.
Earth wire - protection. Stops the appliance from becoming live. Carries a current if there is a fault.

Touching the live wire can cause the current to flow through your body. This causes an electric
shock.

Energy Transferred - this depends on how long the appliance is on for and its power.
energy transferred (J) - power (W) = time (s) E-Pt

Energy is transferred around a circuit when the charge moves.

energy transferred (J) = charge flow (C) » potential difference (V) E-QV
power (W) - potential difference (V) = current (A4) P-VvI
power (W) = current® {A) = resistance (Q) P=I"R

The National Grid

The National Grid is a system of cables and transformers. They transfer elactrical power from the
power station to where it is needed. Power stations are able to change the amount of electricity that
is produced to meset the demands. For example, more energy may be needed in the evenings when
people come home from work or school. Electricity is transferred at a low current, but a high voltage
50 less energy is being lost as it travels through the cables.

Step-up transformers — increase the voltage
as the electricity flows through the cables.

Step-down transformers — decrease the
potential difference te make it safe.
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Electricity
1) Summarise as much information from the knowledge organiser in the box

below. Focus on key words and definitions rather than copying the text word for
word.

2) Complete 5 self-quiz questions using the information you have summarised
above in the box below.

Question Answer
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3) Complete both exam questions below and self-mark using the mark scheme

Q1.

The current through component X is measured when different voltages are
applied across it.

(2) E| dc. supply

O

(@) Name the component labelled Y in the circuit.

1)
(b) What type of meter is Z?

(1)

(c) The table shows the measurements obtained in this experiment.

Voltage in V 0 0.2 0.4 0.6 0.8

Current in mA 0 0 50 100 150




Draw a graph of the measurements.

150

1o

Current
1 md

50

0 0.2 0.4 0.6 0.3
Woltage inV

@)

(d) Use the shape of the graph to name component X.

@
(Total 5 marks)

Q2.
The diagram shows an electronic circuit.
+5% _
€
E -«

— F

=4 D
ny

(@) Write down the names of the components in the list below.

A =

B =
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E,Fand G =

®)

(b)  The graph shows how the resistance of component B depends on its

temperature.
3':'[:'[:' TTTTTTTTTTTTT
4 Component B
Eesistance
{ohms)
5
2000
"\
k\
K
e
1000 - .
0
0 20 40 &0 20

Temperature (7C)

Describe, in as much detail as you can, how the resistance of component B
changes as its temperature rises from 0°C to 80°C.

(4)
(c) Atwhat temperature does component B have a resistance of 1000 ohms?

Answer °C.

&)
(Total 11 marks)



Q1.
(a)

(b)

(c)

(d)

Q2.
(a)

(b)

(c)

variable resistor
accept rheostat

voltmeter

straight line correct between 0.2 and 0.8

if line incorrect, or no line, and correct plots 0.2 to
0.8 award 1 mark

diode / rectifier

[5]

A = battery (of cells)/cells/cell

B = thermistor/temperature dependent resistor
C = transistor

D = LED/light emitting diode

E, F, G = resistors

each for 1 mark
5

ideas that (resistance) falls from 3000 to 200 units — ohms/Q — referred to
at least once

each for 1 mark
(credit quickly at first then more slowly with 2 marks) (max 4 for part (b))
4
any figure in the range 22 — 26 (inclusive)
gains 1 mark

but 24
gains 2 marks



