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The following terms may appear in questions in the Higher Physics exam. A brief explanation is provided which will help you understand what you have to do when you see these terms appear.
Identify, name, give, or state – Usually worth one mark, an explanation of your answer is not required. State questions are often State what is meant by which have a precise definition.  
Describe – You must provide a statement or structure of characteristics and/or features. 
Explain –You need to provide details as to how something works or reasons as to why something is happening. You should relate the cause and effect and/or make the relationships between things clear.  Sometimes this question will also include a phrase like “explain in terms of…” it is therefore vital that your explanation includes the words/terms mentioned.  
Determine / Calculate – Your answer will be a numerical value with unit, calculated from given facts, figures or information usually awarded three marks.  The first mark for selecting the correct formula, the second mark for correct substitutions and the third mark for the final answer with unit to an appropriate number of significant figures, correctly rounded.  Do not copy down answers from your calculator that contain a large number of significant figures or use ellipses.  
Sometimes a calculate question has more than three marks with a mark awarded for another calculation or for selecting a value(s) from a table or graph or analysing results of an experiment or previous calculation.  
Estimate – Your answer is an approximate value for something.  This estimate may be based upon a calculation, from a graph or be estimated by comparison to a previous response.    
Justify – This term will often appear as a follow up to a state question. Here you must provide a reason for the statement/suggestion/conclusion you provided. This might be by identifying an appropriate relationship and the effect of changing variables.  You can justify using a calculation but remember to also state your conclusion. 
Must Justify - You must not only state or select the correct response, but also provide supporting justification to achieve any marks. If you provide no reason, then even if you have the correct statement you will receive no marks.  
Show that – You should “show” a particular answer is correct, you must start your response with an appropriate relationship, show the correct substitutions, and end with the final answer as it is shown, including the correct unit, to obtain all the marks available.  If you do not start with showing the correct relationship, there will be 0 marks, these are usually two-mark questions.  
Predict – You must suggest what may happen based upon available information.  This will involve some comparison of data and will often require you to get your answer by analysing a graph, a table or a set of results.
Suggest how/why – This is like an explain question, but is about applying knowledge and understanding to a new situation.  Often it relates to providing a possible improvement to an experiment or a reason for why something hasn’t worked as well as it should.  Often several responses are acceptable: marks will be awarded for any suggestions that are supported by knowledge and understanding of physics.  Be aware if you put more than one response any incorrect one will prevent a mark for a correct one.  
Using your knowledge of Physics, comment on….  - These are known as open-ended questions as they can have a range of different answers.  You should make statements of relevant and correct physics at National 5 level. You can do this by providing explanations, calculations, justifications, suggestions and even drawings……  You will gain credit for the breadth and/or depth of your answer.  You should answer in sentences and not in bullet points and making sure you refer to the question asked.  
Draw – You need to draw something, it could be anything, but often a graph or line on a graph or circuit diagram etc.  It is a good idea to use a ruler unless you are intentionally drawing a curve.  
Compare – You will probably need to provide some numerical working as evidence for your final answer and compare it to another value (calculated or given).  










Examples
Identify 2017 – Section 2 – Question 6 (a)
[image: ]
Answer
Acceptable answers would be:
[image: ]
Additional Guidance
An arrow on the diagram could also get the marks however the direction must be correct (upwards).




State - 2017 – Section 2 – Question 1 (a) (i) and 7 (c) (i)
[image: ]
Answer
[image: ]
Additional Guidance
Also acceptable would be
[image: ]
[image: ]
Answer
[image: ]
State - 2015 – Section 2 – Question 8 (a) and 10 (a) (i)
[image: ]
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Describe 2019 – Section 2 – Question 9 (b)
[image: ]
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Show - 2017 – Section 2 – Question 12 b (i)
[image: ]
[image: ]
Answer
[image: ] (no mark for final answer in “show” questions)
Additional Guidance
[image: ]




Determine and Justify – 2016 - Section 2 - Q4 (a) and (b)
[image: ]
[image: ]
[image: ]
Answer
[image: ]
[image: ]
Answer
[image: ]
If the first statement is incorrect then zero marks. If statement 1 is correct on it’s own then 1 mark. If any wrong physics in justification then 1 mark can still be awarded for correct statement.

Must Justify 2019 Section 2 Q 11 (c)
[image: ]
[image: ]
More with no justification 0 marks.  
More with incorrect justification 1 mark



Explain – 2016 – Section 2 - Q 12 (b)
[image: ]
Answer
[image: ]
Additional Guidance
The underlined terms are important – it is difficult to get the marks without using them correctly. Any wrong physics then zero marks. Conduction or valence bands must be mentioned first, or zero marks as the physics would be wrong.

Explain in terms 	2017 – Section 2 – Q10 (a)
[image: ]
[image: ]


Determine (non-calculation type) - 2016 – Section 2 - 8(d)
[image: ]
Answer
[image: ]
Additional Guidance
[image: ]


Suggest 2019 – Section 2 Q 13 (c)
[image: ]
[image: ]
Compare - 2017 – Section 2 – Question 5 (a)
[image: ]
Answer
[image: ]
Additional Guidance
There are a variety of ways of correctly calculating this. See official marking scheme for all of them. If you state “greater” or “smaller” on its own, then 0 marks are awarded.
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(© () State the name of the force that holds the quarks together in the
sigma (Z) particle.
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strong (nuclear force)
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(a) State what is meant by the term irradiance.
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The power per unit area 1 Accept power per square metre (m®)
(incident on a surface)
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(i) State what is meant by an e.m.f. of 12-8V.
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12-8 J (of energy) is gained
by/supplied to 1 coulomb (of
charge passing through the battery)
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(b) A student investigates how irradiance I varies with distance d from a

point source of light, using the apparatus shown.

light met
small lamp light sensor light meter
bench I:I
covered Lo~
with black
cloth Ltdwlllllleleded - metre stick

Describe how this apparatus could be used to verify the inverse square

law for a point source of light.




image13.png
Obtain values of irradiance for
different distances (1)

Plot graph of 7 against 1/d" (1)

Graph of ] against 1/d”is a straight
line through the origin (then this
verifies the inverse square law of

light) (1)

Look for this statement or
equivalent first - if incorrect or
missing then (0 marks).

Alternative method:

Obtain values of irradiance for
different distances (1)

Determine / x d* (1)
Values of Id” are a constant (then

this verifies the inverse square law
of light) (1)
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12. Alamp is connected to a battery containing two cells as shown.

The e.m.f. of each cell is 1-5V and the internal resistance of each cell is 2:7Q.

The reading on the ammeter is 64mA.
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(b) () Show that the lost volts in the battery is 0-35 V.
Space for working and answer
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lost volts = r 1
lost volts = 64 x 107 x (2 x 2:7) 1

lost volts = 0-35 V
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“SHOW” question.
Must start with a correct
formula.

Accept V=IR

Accept 5+4 as substitution for ‘r’

Accept vorking out lost volts for
one cell, then doubling.
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4. Two physics students are in an airport building on their way to visit CERN.

(a) The first student steps onto a moving walkway, which is travelling at
0-83ms™ relative to the building. This student walks along the walkway
at aspeed of 1-20ms™ relative to the walkway.

The second student walks alongside the walkway at a speed of 1-80ms™
relative to the building.

I direction
moving

! of travel
wal way—\ —_— ‘

walkway

Determine the speed of the first student relative to the second student. 2
Space for working and answer
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(0-83+1:20)—1-80 1)
023ms” 1)
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(b) On the plane, the students discuss the possibility of travelling at
relativistic speeds.

(i) The students consider the plane travelling at 0-8c relative to a

stationary observer. The plane emits a beam of light towards the
observer.

State the speed of the emitted light as measured by the observer.
Justify your answer.
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3x10°ms!ore 1)

Speed of light is the same for all
observers / all (inertial) frames of
reference or equivalent (1)
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(c) Moissanite is a transparent material with a greater refractive index than
diamond. A sample of moissanite is made into the same shape as the
diamond.

State whether the sample of moissanite sparkles more or less than the
diamond.

You must justify your answer.
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more (sparkle) (1) 3 Look for this statement first - if
incorrect or missing then (0 marks).

Critical angle for moissanite is

smaller than for diamond 1) Critical angle for moissanite is
smaller than for diamond can be
(Total internal) reflection more shown by calculation.

likely (with moissanite). (1)
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(b) Some cars use LEDs in place of filament lamps.

An LED is made from semiconductor material that has been doped with
impurities to create a p-n junction.

The diagram represents the band structure of an LED.
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(i) A voltage is applied across an LED so that it is forward biased and
emits light.

Using band theory, explain how the LED emits light.
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(Voltage applied causes) electrons
to move towards conduction band of
p-type/ away from n-type (towards
the junction) )

Electrons move/ drop from
conduction band to valence band
(1

Photon emitted (when electron
drops) )
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An experiment is carried out to determine the wavelength of light from a
laser.

screen

//‘ first order maximum
= ’

central maximum

laser graéi ng
not to scale

(a) Explain, in terms of waves, how a maximum is formed.
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Waves meet in phase 1 Accept ‘peak’ for ‘crest’.

OR Crest meets crest Can be shown by diagram:

OR Trough meets trough AAAY + AN = W\/\/

OR Path difference = mi Do not accept ‘join’ or ‘merge’

alone.
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(d) The plasma consists of charged particles. A positively charged particle
enters a region of the magnetic field as shown.

x

XX X X X X X X X X X region of
XX XX XX XX XX XK ool
XX XXX X X e g
positively XXX X X X X X X X X X
XXX X X X X X X X X X
f,';?{?ﬁg' XX XX X X X X X X X X
XXX X X X X X X X X X
XXX X X X X X X X X X
XXX X X X X X X X X X
XXX X X X X X X X X X

Determine the direction of the force exerted by the magnetic field on
the positively charged particle as it enters the field.
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Up the page
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Accept up and upwards
Arrow drawn pointing up the
page is acceptable

If upwards arrow is drawn on

the original diagram, it must be
on the left hand edge

The path of the particle on its
own is not acceptable
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(c) Suggest an alteration the student could make to this circuit to increase
the maximum energy stored by the 47 uF capacitor.
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Increase the supply voltage

Must clearly indicate the supply
voltage is increased/greater.

Accept:

‘increase the voltage supplied to the
circuit’.

‘increase the voltage supplied to the
capacitor’.

Do not accept:
‘increase the voltage across the
capacitor’ on its own.

Do not accept any implication of
power supply being replaced by
another power supply.
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5. Planets outside our solar system are called exoplanets.
An exoplanet of mass 569 x 107" kg orbits a star of mass 3-83 x 10°kg.

314x 10" m

©

exoplanet
star
not to scale

(a) () Compare the mass of the star with the mass of the exoplanet in
terms of orders of magnitude.

Space for working and answer
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(3-83x10°)

=673 1
5 69x10"‘

(Star is)
3 (orders of magnitude) greater 1

OR

Exoplanet is 3 (orders of magnitude)
smaller
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The visible spectrum of light emitted by a star is observed to contain a
number of dark lines. The dark lines occur because certain wavelengths of

light are absorbed when light passes through atoms in the star’s outer
atmosphere.

The diagram shows some of the energy levels for a hydrogen atom.

£, ——— -1:36x 1077
E ~2:42%107°)
E, —5:42x 1077
E, -21-8x 1077

(a) For the energy levels shown in the diagram, identify the electron

transition that would lead to the absorption of a photon with the highest
frequency.
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Eoto E3
Ec>Es
Between E; and E;
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(i) State what is meant by an acceleration of 0-32ms™.
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The velocity increases by
0-32 ms™ each/per second




image5.png
Speed increases by ...
Rate of change of velocity/speed i ..
Train gets faster by ...

Velocity/speed changes by





