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PART ONE- THE EXAM 
Structure of the EXAM 

 TWO papers 
 Paper 1 : 45 mins 25 multiple choices questions, answer in a 4 page answer booklet 
 Paper 2 Extended answers 2 hours 15 mins 
 ½ hour break between papers- go to the loo, whether you feel you need to or not! 
 TOTAL MARKS scaled 1 mark on m/c worth more than 1 mark on longer paper + assignment 
 approx. 12-15  long questions usually between 3 and 11 marks- worth 130 marks 
 Answer the m/c on the grid.  
 Take time to read the instructions 
 Carefully read the data sheet &/or page 2 
 Experimental Question (likely to plot a graph or go through an experiment) 
 2 open ended questions – 3 marks each, leave these out if you’re short of time. 
 IT IS VITAL THAT YOUR CALCULATORS ARE ON YOUR SIDE 
 IF YOU SUFFER FROM CALCULATOR DIARRHOEA THEN “FIX” IT! 
 SET IT UP TO FIX AT SAY TWO DECIMAL PLACES ONLY.  BUT DON’T ROUND TOO FAR! Large nos will not be recorded to 

any d.p! Practice! 
 ONLY ROUND UP AT THE END OF THE QUESTION 
 Significant figures, you will start to lose marks for your answer if you give too many or too few significant figures. +3 too 

many, -2 too few, you’ll lose the mark for your answer. Watch out for large numbers it is best to record these in 
Scientific Notation. 

 SPELLING  DIFFRACTION, REFRACTION, REFLECTION, FUSION, FISSION 

 When giving an explanation always try to link it to the formulae associated with the question eg..... Why is energy 

released during fission? Mass of the reactants > mass of products. Mass is lost… and according to Einstein’s equation 

E=mc
2
 this loss in mass is converted to E…. 

 Do not use the term mass defect, it only refers to binding energy. 

 What is Lost Volts? Energy lost per coloumb of charge due to the internal resistance. Or Voltage drop across the internal 

resistance of the cell/ battery. 

 What is emf? An electromotive force of 12V means that 12 joules of energy are supplied to each coulomb of charge as it 

passes through the source. The electromotive force is the electrical potential energy given to each coulomb of charge as 

it passes through the source.   

 What is the photoelectric effect ? The photoelectric effect is the production of a free electron from the surface of a 

metal when electromagnetic radiation of sufficiently high frequency is incident on it! 

 Terminal potential difference is the voltage available to the external circuit. The sum of the e.m.f.s minus the lost volts. 
 Load Resistor: An external resistance often called the load but not necessarily a resistor. The presence of a load resistor 

(for example a bulb or motor are examples of loads) causes a current in a circuit. 
 Lost volts: the potential difference across the internal cell, this is the voltage “lost” within the cell as charges pass 

through the cell. 
 the work function is the minimum energy needed to free an 

electron from the surface of the metal the difference between E 
and W is used by the electrons as kinetic energy. This can be found 
by stopping the electrons (Ek lost= qV, where q is the charge on an 
electron) 

 Momentum: in the absence of external forces, during all collisions 
momentum is conserved, Momentum before= momentum after 
m1u1 + m2u2= m1v1 + m2v2 

 http://www.particleadventure.org/antipreface.html 
 Fermions are one of the two fundamental classes of particles, the 

other being  bosons 
 Quarks are the fundamental constituents of hadrons and interact 

via the strong interaction. Quarks are the only known carriers of 
fractional charge, but because they combine in groups of three 
(baryons) or in groups of two with antiquarks (mesons), only 
integer charge is observed in nature. Their respective antiparticles 
are the antiquarks which are identical except for the fact that they 
carry the opposite electric charge (for example the up quark carries 
charge +

2
⁄3, while the up antiquark carries charge −

2
⁄3), color 

charge, and baryon number. There are six flavours of quarks; the 
three positively charged quarks are called up-type quarks and the 
three negatively charged quarks are called down-type quarks. 

http://www.particleadventure.org/antipreface.html
http://en.wikipedia.org/wiki/Hadron
http://en.wikipedia.org/wiki/Strong_interaction
http://en.wikipedia.org/wiki/Antiquark
http://en.wikipedia.org/wiki/Antiparticle
http://en.wikipedia.org/wiki/Antiquark
http://en.wikipedia.org/wiki/Flavor_(particle_physics)
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Name Symbol Charge (e) Interaction mediated Responsible for 

Photon  0 Electromagnetism e-m spectrum 

W boson W− −1 Weak interaction Beta decay 

Z boson Z 0 Weak interaction  

Gluon G 0 Strong interaction Holds the nucleus together 

Higgs boson H0 0 Mass  

Graviton G 0 Gravitation  

 
 
 

PART TWO -EXPERIMENTAL QUESTIONS 

 For each measurements give a piece of equipment to make the measurement and how it will be used 

 Give any formula or formulae to find the value 

 If it is a graph check if something with give you a quantity for the gradient or the graph or the area under 

the graph, eg a graph of P against V2 would give a gradient of ___________ . a graph of P against I2 would 

give a gradient of ___________ 

 Check for energy changes like the prelim h is proportional to v2, as Eh=mgh and Ek= ½ mv2 
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PART THREE-  OPEN ENDED QUESTIONS Strategy for Solving Open-Ended Questions. 
Experience shows students find solving open-ended questions more difficult than the more familiar type of problem 

requiring a quantitative solution. Defining the problem is usually the cause of most difficulty so practising questions 

is vital. 

You should: 

1) read the question - taking care not to skim read. 

2) reread the question. 

3) try to understand/define the problem situation and what is asked. 

4) visualise the situation. 

5) draw a diagram and include any relevant information such as speeds, velocities, forces, vector directions 
etc. 

6) determine and write down  

a) relevant physics principles e.g. conservation of momentum 

b) note area/topic of physics involved in problem e.g. internal resistance of supplies 

c) relationship relevant to variables in the problem. 

7) use knowledge of familiar quantities such as body mass, body height, length of running track to create 
estimated values as required.  

8) with the information noted previously solve the problem or do what can be done. 

9) reread the response to see if it makes sense and answers the question. 

10) Remember you can record your answer as bullet points, diagrams and formulae as long as your answer is clear 
and unambiguous. 

1. In a book in which he describes his childhood experiences, an author describes how he used to drop peanuts 

down the stairwell of a department store.  This would annoy the shop owner “who would come flying up the 

stairs at about the speed that the peanut had gone down, giving you less than five seconds to scramble away to 

freedom”. 

Using physics principles, comment on the way the author has compared the speed of the peanut and the shop 

owner.           3 marks 

The following response was awarded 3 marks. Try to find out why! 

The author has compared the speed of the peanut and the shop owner badly. For the peanut to take less than 

5s to fall is very plausible as the peanut would fall at an acceleration of 9.8ms-2 till it reached its terminal 

velocity. This would mean that the shop owner would have to be accelerating up the stairs at 9.8ms-2 as well 

which would mean in 5s the shop owner will have almost reached (50mph??) and not even the top athletes can 

run that fast on the flat 

1. How many of the following questions are about g? 

2. How many of these questions are about collisions and Newton’s Laws? 

3. How many involve Energy conservation? 

4. How to tackle Questions involving estimating 
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X 

Y 

wall 

Question 1  

A student is watching the launch of a rocket.  

The student states that the rocket takes off because the gas from the rocket 

engine pushes on the ground. 

Using physics principles show that the student’s statement is untrue.  

 

Question 2 

In an experiment a ray of red light and a ray of blue light pass through a triangular glass prism as shown.  

 

 

A student viewing this experiment makes the following statement about the refractive index of the glass 

and the frequency of the light.  

‘The refractive index of the glass depends on the frequency of light.’  

Use your knowledge of physics to comment on this statement.  

Question3 

A student holds a ball at rest then allows it to fall. The ball accelerates freely to the ground.  

The student notes that before release the momentum of the ball is zero but after release it has a 

momentum. 

The student concludes that this shows that the law of conservation of momentum is not  always obeyed.  

Use your knowledge of physics to show that the student’s statement is untrue.  

 

Question 4 

A rubber ball X and a ball Y with a very sticky surface have the same mass. They are thrown, with the 

same speed, at a wall.  

The ball X rebounds back along its original path. Ball Y sticks to the 

wall. 

A student states ‘Ball X will always exert a greater force on the wall than that 

exerted by Y.’ 

Use your knowledge of physics to comment on this statement.  

blue light 

red light red light 

blue light 
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Question 5 

A rubber ball X and a ball Y with a very sticky surface have the same mass. 

They are thrown, with the same speed, at a wall.  

The ball X rebounds back along its original path. Ball Y sticks to the wall.  

A student states ‘The change in momentum of ball X is greater than the 

change in momentum of ball Y. This means that ball X will always exert a 

greater force on the wall than that exerted by Y on the wall.’  

Use your knowledge of physics to comment on this statement.  

 

Question 6 

A ball is thrown vertically into the air.  

The ball starts from rest at point X. 

It leaves the thrower’s hand at point Y and travels vertically upwards to point Z.  

A student states that ‘the magnitude of the acceleration of the ball is always 

greater when being accelerated from rest (between X and Y) than when it is  in 

the air from Y to Z.’ 

Use your knowledge of physics to comment on this statement.  

Question 7 

A comedian remarks that ‘When you fall it is not the falling which hurts but the coming to rest.’  

Use your knowledge of physics to comment on this remark.  

 

Question 8 

When you jump from a height of 5 m into water it usually does not cause any damage. Jumping from the 

same height onto a concrete surface usually causes injury.  

Use physics principles to comment on these statements.  

 

Question 9 

Monochromatic light is shone onto a diffraction grating to produce an interference pattern on a screen.  

Describe the significance of ‘diffraction’ on the production of an interference pattern.  

 

Question 10 

A student states ‘When a single force acts on an object the object can never remain stationary or move 

with constant speed.’ 

Use physics principles to comment this statement.  

 

  

X 

Y 

wall 

Y 

X 

Z 
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Question 11  

A battery is charged using a 12 V d.c. supply as shown in Diagram I.  

 

 

 

 

 

 

 

 

 

 Diagram 1    Diagram II 

When charged it is connected to an MP3 player, as shown in Diagram II.  

A teacher states that ‘The energy used to charge the electrical battery is always greater than the 

energy that can be taken from it.’  

Use your knowledge of physics to comment on this statement.  

You may use calculations to aid your comment. 

 

Question 12 

A ball is thrown horizontally from a cliff.  

A student states ‘The acceleration of the ball can never be parallel to the 

velocity of the ball.’  

Use your knowledge of physics to comment on the truth or otherwise of thi s 

statement. 

Question 13 

A ball can be thrown into the air at an angle of 45° to the horizontal.  

A student states that ‘The acceleration of the ball can never be perpendicular to 

the velocity of the ball.’  

 

Use your knowledge of physics to comment on the truth or otherwise of this statement. 

 

Question 14 

A trolley is at rest on a slope. It is pushed up the slope then 

released, as shown in the diagram. 

Use your knowledge of physics to describe and explain the resultant 

motion of the trolley, 

 

  

5  

12 V 

MP3 

player 

45° 

5  

12 V 

+

+ 

-



CfE PHYSICS  Higher Workshop 
P

ag
e1

0
 

Question 15 

A student observes a gardener pushing a wheelbarrow.  

The student knows that the gardener exerts a force on the wheelbarrow and that the 

wheelbarrow exerts a force of equal size in the opposite direction on the gardener.  

The student has difficulty explaining why the wheelbarrow moves forward.  

Using physics principles give your explanation for the movement of the wheelbarrow.  

Question 16 

A student sees a diagram of a force acting on a 
combination of blocks as shown. 

The student reasons that block A exerts a force on block B and 
block B exerts an equal force in the opposite direction on 

block A. The student then cannot understand why the 
blocks move. 

Use your knowledge of physics to give an explanation for the movement of the blocks.  

 

Question 17 

An iron bar is heated. As the temperature of the bar increases, the colour of the bar changes from red to 
bluish white. 

Use your knowledge of physics to explain this change in colour.  

 

Question 18 

The star Betelgeuse has a surface temperature of about 2400 K and app ears red when viewed.  

The star Bellatrix has a surface temperature of about 25,000 K and appears bluish white.  

Using your knowledge of physics explain the reason for the difference in colour of these stars.  

 

Question 19 

A beam of blue light and a beam of red light are shone onto a screen.  

A student states that a beam of blue light will always produce a greater irradiance on the screen than the 
beam of red light. 

Use your knowledge of physics to comment on this statement.  

Question 20 

A trolley is at rest on a slope. It is pushed then released. 

 

 

 

 

The velocity–time graph shows the resultant motion of the trolley.  

Use your knowledge of physics to comment on the shape of the graph.  
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Question 21 

A commentator at a skateboarding competition describes 

the movement of a competitor on a ramp as shown in the 

diagram. 

‘The skateboarder has gained enough force on the 

downslope to let her reach the very top of the upslope.’  

Using physics principles, comment on the way the 

commentator has described the movement of this 

competitor. 

 

Question 22 

A ray of light of wavelength 5.0 × 10–7 m is shone onto a diffraction grating. The spacing between the 

lines of the grating is 5.8 × 10–7 m. An interference pattern is observed on a screen.  

A student observing the pattern states that there is no limit to the number of maxima of intensity 

produced on the screen. 

Use your knowledge of physics to comment on this statement about the number of maxima.  

 

Question 23 

A book has a drawing of an ‘invention’ that will provide a means of 

transport. 

A magnet is attached to a trolley and a person on the trolley holds a 

second magnet in front of the first magnet.  

The North Pole N of a magnet is known to attract the South Pole S of a 

magnet. 

Using physics principles explain why this invention 

cannot work.  

Question 24 

A box is pulled along a floor by a force of 200 N as 

shown in the diagram. 

Use your knowledge of physics to comment on why 

this is not the most efficient way to move the box.  

Question 25 

In a book in which he describes his childhood experiences, an author describes how he used to drop 

peanuts down the stairwell of a department store. This would annoy the shop owner ‘ who would come 

flying up the stairs at about the speed that the peanut had gone down, giving you less than five secon ds 

to scramble away to freedom ’. 

Using physics principles, comment on the way the author has compared the speed of the peanut and the 

shop owner.  

 

Question 29 

On 1 April, a car manufacturer placed an advertisement for a new system that 

could be fitted to cars and was called ‘Magnetic Tow Technology’. It was of 

course an April Fool – the system does not exist.  

 N 

 S 

 S 

 N 

80 kg 
45o 

200 N 
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‘The system locks on to the car in front using an enhanced magnetic beam. Once you are attached, 

you are free to turn off your engine. The vehicle in front will do the pulling without noticing any 

changes.’ 

Using physics principles, suggest how you can tell that the advertisement is an April Fool.  

 

Question 30 

Some cars are fitted with a system that stores the energy normally lost as heat in the bra kes. Estimate 

the maximum energy that could be stored as a car is decelerated to rest.  

Clearly show your working for the calculation and any estimates you have made.  

 

Question 31 

A book describing a medieval battle includes the following description of t he flight of an arrow. 

‘The arrow drew its curve in the sky, then fell fast, plunging, and losing its momentum.’  

Using physics principles, comment on the way the author has described the flight of the arrow.  

 

Question 32 

‘They don't make them like they used to,’ said old Uncle Willie as a breakdown truck towing a crashed car 

drove past. ‘In my day, cars were built like tanks. They didn't crumple up in crashes like that one has’, he 

continued. 

 

Use your knowledge of physics to explain why certain parts of ca rs are designed to crumple in collisions   
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Question 27 

An extract from a student’s investigation diary is shown.  

9th November 

Investigation – Preventing damage from earthquakes. 

We found on the web that most of the energy of seismic waves from earthquakes is 

from waves close to a certain frequency.  

We carried out an experiment to find how the amplitude of vibration of the top of a 

building depended on the frequency of vibration of the ground.  

We used a flexible model of a building which was stuck to a hori zontal plate that we 

vibrated at different frequencies.  

Here are the results. 

Vibration frequency (Hz) Amplitude of vibration (mm) 

 

0.5 18 

1.0 32 

1.5 48 

2.0 49 

2.5 34 

3.0 10 

___________________________________ 

The student has taken six sets of readings and used the results to reach a conclusion.  

(a) Sketch a graph of the results.  

(b) Using the information from your sketch graph write a conclusion for the experiment.  

(c) Suggest two improvements that the student could have made to the collection of data for this 

investigation. 

(d) Suggest any changes or extensions to the experiment that would make it more useful in 

determining the effect of earthquakes on buildings.  

 

Question 28 

A television commentator was heard to describe a free kick in a football match in  the following way. 

‘It was a magnificent free kick. The ball flew into the net. Once it left his foot it really accelerated into the 

goal.’ 

Using physics principles, comment on the way the television commentator has described the motion of 

the ball. 
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Here is a table for some estimating questions, it is useful to have gone through a few of these estimations so that 

you can judge if your answers are in the realms of possibility! 

This table might give you an idea of speeds etc. I am just using v=u+at 

time (s) 
a 

(m/s2) 

u from 
t=0 

(m/s) 

v at end of 
time period 

(m/s)  

u for 1s 
interval 

(m/s) 

average speed 
over previous 
second (m/s) 

v at end of 
time period 

mph 

equivalent 
average 

speed  in mph 

0 9.8 0   0       

1 9.8 * 0 9.8 0 4.9 22 11 

2 9.8 * 0 19.6 9.8 14.7 44 33 

3 9.8 * 0 29.4 19.6 24.5 66 55 

4 9.8 * 0 39.2 29.4 34.3 88 77 

5 9.8 * 0 49 39.2 44.1 110 99 

6 9.8 * 0 58.8 49 53.9 132 121 

7 9.8 * 0 68.6 58.8 63.7 153 143 

8 9.8 * 0 78.4 68.6 73.5 175 164 

9 9.8 * 0 88.2 78.4 83.3 197 186 

10 9.8 * 0 98 88.2 93.1 219 208 

11 9.8 * 0 107.8 98 102.9 241 230 

 

 *NB This table assumes zero air resistance or drag. 

This is what the table looks like for the moon as a comparison 

time (s) 
a 

(m/s2) 

u from 
t=0 

(m/s) 

v at end of 
time period 

(m/s)  

u for 1s 
interval 

(m/s) 

average speed 
over previous 
second (m/s) 

v at end of 
time period 

mph 

equivalent 
average speed  in 

mph 

0 1.6 0           

1 1.6 0 1.6 0 0.8 4 2 

2 1.6 0 3.2 1.6 2.4 7 5 

3 1.6 0 4.8 3.2 4 11 9 

4 1.6 0 6.4 4.8 5.6 14 13 

5 1.6 0 8 6.4 7.2 18 16 

6 1.6 0 9.6 8 8.8 21 20 

7 1.6 0 11.2 9.6 10.4 25 23 

8 1.6 0 12.8 11.2 12 29 27 

9 1.6 0 14.4 12.8 13.6 32 30 

10 1.6 0 16 14.4 15.2 36 34 

11 1.6 0 17.6 16 16.8 39 38 

Now let’s look at a few other helpful points  

Mass of a small car (kg) 800 Could go up to 1800 

Mass of large car (kg) 1000 Could be as much as 2500 

Mass of man (kg) 100 Approx. 16 stone 
But between 50 and 250  

Mass of boy (kg) 30  This is 4 ½ stone and would be about right for a boy about 10 

(obviously depends on no. of burgers) 

Max speed limit in UK (m/s) 32 Conversion factor speed in mph is /0.447 of speed in m/s  or 2.2 

Or multiply by 2.2 to convert m/s into m.p.h  Fast car acceleration (m/s2) 5.4 (0-60mph in 5s) 
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In the absence of external forces total momentum before a collision is equal to the total momentum after a 
collision. 
So let’s look at what that means? No external forces e.g. Weight, (and anything else that drops) explosions, magnetic 
attraction. Is there an actual collision involved?  
 
Here is an example  

“A horse is harnessed to a cart. If the horse tries to pull the cart, the horse must exert a force on the cart. 
By Newton's third law the cart must then exert an equal and opposite force on the horse. Since the two 
forces are equal and opposite, they must add to zero, so Newton's second law tells us that the acceleration 
of the system must be zero. If it doesn't accelerate, and it started it rest, it must remain at rest, and 

therefore no matter how hard the horse pulls, it can never move the cart.” 

Mistakes in the paragraph include: 

 Ambiguity about what body the forces act upon. Failure to subdivide the system into parts for analysis.  
 Newton's third law action/reaction forces act on different bodies. Forces that contribute to the net force on 

a body act on that body, not on different bodies.  
 Failure to define the system that is accelerating.  

To answer this question we needed only to consider the horizontal force components on the bodies. The vertical 
force components, downward forces due to gravity and upward forces of the road on cart and horse, do not 
contribute to the horizontal motion.  

What force pushes the horse forward? It's the force exerted by the ground! The horse pushes backward on the 
ground, so the ground pushes forward with an equal force. If the horse pushes back against the ground with a 
force greater than the cart's resisting force, only then the horse will accelerate. And, being fastened to the horse, 
the cart must also accelerate along with the horse. 

If every force has an equal size and oppositely directed reaction force, how can anything move? It is because 
action and reaction forces act on different bodies.  

It all begins with the horse, of course. The horse places its feet so as to change the angle of the force its hooves exert 

on the ground, thereby increasing the backward force of its hooves on the ground. The backward reaction force of 

the ground on the horse's hooves therefore increases, by Newton's third law. This increases the tension on the 

harness and finally, the force on the cart.  

To analyze this properly, it is probably best to consider the cart and the horse separately. As students are taught in 

introductory physics courses: first identify and isolate the body that you intend to apply Newton's second law to, 

then identify all forces acting on that body and only on that body, add them (as vectors) to get the net force, and 

finally, use Fnet = ma.  

 

 

Forces on the cart, no acceleration. Forces on the horse, no acceleration. 
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PART FOUR- MULTIPLE CHOICE QUESTION 
1. It is really important to read the question carefully. 

2. Underline  or use highlighters important information 

3. DRAW a DIAGRAM for ALL FORCE QUESTIONS 

4. Try to cancel out definite wrong answers 

5. Don’t choose or not choose on the basis of how many of a certain letter you have already had! 

6. Look out for clues IF YOU ARE STUCK 

7. Occasionally you can use your brains to have an EDUCATED guess 

8. Look for the most repetitive numbers....eg 

 

9. Check that you HAVE to do a calculation before spending 

ages on a question 

10. READ THE QUESTION CAREFULLY 

11. UNDERLINE  or HIGHLIGHT ANYTHING THAT IS SIGNIFICANT, 

For example if a vehicle is travelling at constant speed.., 

FORCES MUST BE BALANCED 

12. TRY TO WORK OUT TO WHICH AREA OF THE CURRICULUM 

EACH QUESTION BELONGS. 

For students 2017-2018 
 A 20N force acts on a box as shown below 

Which line of the following table shows the horizontal and vertical 

components of the force? 
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PART FIVE- Uncertainties 
Remember these? When you take a measurement you can think of it as a dot on a number line. The Arrow 

represents the true answer, each cross a measurement of the same thing. 

 

A 

 

B 

 

C 

 

D 

 

 

 

 A not precise, but quite accurate 

 B More precise and accurate 

 C. Beginners luck (poor Science- don’t go there) 

 D Precise not accurate, a systematic effect appears to be involved here. 

Scale Reading Uncertainties. 

An estimate of reading uncertainty for an analogue scale is generally taken as: 

 ± half the least division of the scale. 
 

Note: for widely spaced scales, this can be a little pessimistic and a reasonable estimate should be made.  

For a digital scale it is taken as  

 
± 1 in the least significant digit displayed. 

 

 

Examples 

 

 The overall uncertainty in an experiment is the biggest percentage uncertainty in one of the measurements. 

  

8.94 s

(8.94  +   0.01) s

Time lies between 
(8.93 and 8.95) s.

6 7

(6.60  +  0.05) cm

Length lies  between   
(6.55 and 6.65) cm 

cm
0 10

m

  (9.0    +    0.5) m

 Length lies  between  
 (8.5 and 9.5) m

x 

 x x x x       x 

x  x x    x   x x x   x   x  x 

    x      x        x   x   x 

x xx x x  x x x x   x 

        x          x         x                     x                x                 x  x                 x   x                   x 

 x x x x   x 

     x xx  xx x  x x x 

            x x   x x x 
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Quantifying Uncertainties 

1. Find the mean 

nobservatio of no.

results
mean value


  

This is the best estimate of the “true” value but not necessary the “true” value 

 

 

 

2. Find the approximate random uncertainty in the mean (absolute uncertainty) 

nobservatio of no.

minmax
meanin y uncertaint random eapproximat

valuevalue
  

 

This can be written as 
nobservatio of no.

range
  and it is sometimes referred to as average deviation or absolute 

uncertainty. 

 

 

 

 

 

3. Find the percentage uncertainty. 

%100
mean value

n

range

yuncertaint percentage

%100
mean value

yuncertaint random approx.
yuncertaint percentage





 

 

 

 

 

 

 

 

 

 

 

  

stop here and quote the result with an approx. 

random uncertainty. 

MEANapprox. random uncertainty (UNITS) 

stop here and quote the result with a 

percentage uncertainty 

MEAN (UNITS) percerntage uncertainty (%) ( 
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PART SIX : Prefixes 

 

Prefix Symbol Multiple Multiple in full 
Tera T x1012 x1 000 000 000 000 
Giga G x109 x1 000 000 000 
Mega M x106 x1 000 000 
Kilo k x103 x1 000 

Centi c x10-2 100 
Milli m x10-3 1 000 

Micro  x10-6 1 000 000 
Nano n x10-9 1 000 000 000 
Pico p x10-12 1 000 000 000 000 

 

𝑬𝒌 =
𝟏

𝟐
𝒎𝒗𝟐 

𝑬𝒑 = 𝒎𝒈𝒉 

𝑬𝑯 = 𝒎𝒄∆𝑻 𝒐𝒓 𝒎𝒍 

𝑬 = 𝑸𝑽 

 

There are various buttons on your calculator you can use when dealing with prefixes. 

10X /EXP/ EE Your scientific calculator will definitely have this button, from now on think of it as your “times ten to 

the power of” button. 

eg  5  103 is  5 ‘times ten to the power of ‘ 3  

On you calculator this would be:  5 10X 3 

Pressing equals(=) should give you 5000 

There is another button on your calculator that can produce the same result; yx / xy, this means “to the power of” 

e.g. For 5  103 (still 5 times ten to the power of) you would put into your calculator:  510 yx 3 

You should get the same answer, 5000. 

ENG  On Sharp calculators you’ll find this under the FSE (fix, scientific notation, engineering) button.It takes the value 

shown on your calculator to the nearest multiple of 103. If you keep pressing this button it keeps changing the 

multiple by a factor of 1000. 

e.g.  6    105  Put this number into you calculator as before (6 10X 5) then press your ENG button. You should now 

see: 600  103
  This is still the same number but it is easier to prefix now. We know that 103 is kilo hence: 

6  105  = 600k 

FIX allows you to fix how many figures after the decimal point should be displayed i.e. it fixes the number of decimal 

places you quote a value to. Watch the most modern calculators have the recurring button at the end of the last 

digit, so this might mean that you incorrectly round up the number which would cost you a mark in the exam, eg 

2.66 (dot above the 6) should be recorded at 2.67 

SCI puts the number into scientific notation, i.e. a.b 10c 
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PART SEVEN-Sketching Graphs   Graphs ppp 
Extract from PA report Revised Higher 2012 

Question 32 Part (a)  

It appears that many candidates are misinterpreting ‘sketch’ as meaning ‘rough’ or ‘inaccurate’. A sketched graph is 

one which is not drawn to scale, ie there is no need to ensure that values are positioned in proportion along the axes. 

However, appropriate values still need to be shown on the axes and the graph line should be drawn neatly in correct 

relation to these important values. It would also be good practice to link any important values to the graph line with a 

dotted reference line. Axes need to be labelled with the names and units of the quantities. The origin needs to be 

labelled.  

Errors seen by Markers included:  

   unlabelled axes  

   unlabelled origin  

   freehand lines curving the wrong way (ie upwards)  

   carelessly drawn freehand lines which did not stay at a steady level  

   graph line flattening out above (or below) the 12 V value  

   graph line stopped, but still on a rising trend, when the 12 V  value is reached  

   the value of ‘12’ shown, but no unit indicated anywhere on the voltage axis  

   a gap between the start of the graph line and the origin  

 

 

 

 

 

 

file:///F:/My%20Documents/SCHOOL/Higher%20CfE/Higher%20CfE/Revision/WORKSHOP/Sketch%20Graphs.pptx
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Sketch Graphs 
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PART EIGHT- JUSTIFY  2012 Revised Higher Paper an example 

 

There are a variety of ways you could use to justify that it is more likely for the ball to hit the tree, but all of them 

require precision in the description.  

 For example, an acceptable answer could be  

 ‘On its way up, the ball’s vertical velocity would decrease more quickly than before and so the maximum height 

would be less than before. This would mean that it is more likely for the ball to hit the tree’.  

  Markers often read very vague statements such as ‘The ball’s speed would decrease and so it would not reach its 

maximum Height’.  

Even when air resistance is ignored the ball’s speed decreases (due to gravitational effects). (This answer does not 

make clear that the vertical component of velocity has decreased more rapidly than before.) The ball always reaches 

a maximum height in its flight. (This answer does not make clear there is a lower maximum height when air 

resistance is taken into account.)  
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Despite this question clearly requiring that the 

answer had to be justified with a calculation, 

there were a few candidates who failed to show 

any calculation. Future candidates need to be 

aware that no marks can be awarded for such 

 an answer. 
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No statement answering the question, no marks can be awarded. 

A more full answer would 

   Identify what is not changing.(Same starting speed;  same stopping distance; same force of 

friction)  

   Identify what is changing.(Mass of car is less) 

   Write down appropriate equation(s). (Ek = ½mv2; W = Fd) 

   Write about the effect of the changes with reference to the equation(s). (mass less; Ek less; W less 

therefore F less. If F is less and force of friction unchanged then braking force less. 
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 Candidates were asked how the capacitance of the new capacitor compared with that of the original 220 

μF capacitor. They were told that they ‘must justify’ their answer. Any answer that made no attempt at a 

justification could not be awarded any marks. However, an attempt at an explanation which does not 

contain wrong physics gives access to the first mark. 

 

PA’s Comments: 

Some candidates wrote ‘the new capacitor is smaller’. This shows a lack of precision in the use of language 

since it refers to the physical size of the capacitor, which bears no relationship to its capacitance.  

The question shows graphs for the two capacitors discharging. Some candidates discussed how the 

capacitors were charging — this could not be accepted as appropriate. 

There were frequent other examples of candidates using wrong/inappropriate terminology in their 

answers.  

Examples are:  

   ‘current is being lost quicker with the second capacitor’ and ‘the original capacitance was better’.  

   Some candidates made a correct statement such as ‘the second capacitor discharges quicker than 

the first’, but they failed to answer the question as they did not say how the two capacitances 

compared to each other. Must make an appropriate statement before any marks can be awarded. 

   A significant number of candidates attempted to answer This question using the relationship Q = It, 

stating that ‘the current is constant’. This statement is wrong physics.  
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In part (a) the candidate is asked to calculate the lost volts and the internal resistance when the resistance of R is   

1·5 Ω. 
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In part (b) the candidate is asked to state and justify the effect of increasing the resistance of R. 

No statement answering the question, no marks can be awarded. 

A more full answer would 

   Identify what is not changing.(The internal resistance and the e.m.f.) 

   Identify what is changing. (The resistance of the resistor is increasing) 

   Write down appropriate equation(s)    (E = IR + Ir & Vlost = Ir 

   Write about the effect of the changes with reference to the equation(s). 

  (E = I(R + r) / Current decreases; Vlost = I r / Lost volts decreases) 
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Part Nine: -General Marking Principles for Physics Higher  
This information is provided to help you understand the general principles you must apply when marking candidate 
responses to questions in the paper. These principles must be read in conjunction with the detailed marking 
instructions, which identify the key features required in candidate responses.  

Always apply these general principles. Use them in conjunction with the detailed marking 

instructions, which identify the key features required in candidates’ responses. 

(a) Always use positive marking. This means candidates accumulate marks for the demonstration 

of relevant skills, knowledge and understanding; marks are not deducted for errors or omissions. 

(b) If a candidate response does not seem to be covered by either the principles or detailed 

marking instructions, and you are uncertain how to assess it, you must seek guidance from your 

team leader. 

(c) Do not award half marks. 

(d) Where a candidate incorrectly answers part of a question and carries the incorrect answer 

forward in the following part, award marks if the incorrect answer has then been used correctly. 

(e) Unless a numerical question specifically requires evidence of working to be shown, award full 

marks for a correct final answer (including units if required) on its own. 

(f) Award marks for a diagram or sketch that correctly conveys the response required by the 

question. Clear and correct labels (or the use of standard symbols) are usually required for 

marks to be awarded. 

(g) Award marks for knowledge of relevant relationships alone. When a candidate writes down 

several relationships and does not select the correct one to continue with, for example by 

substituting values, do not award a mark. 

(h) Award marks for non-standard symbols where the symbols are defined and the relationship is 

correct, or where the substitution shows that the relationship used is correct. This must be clear 

and unambiguous. 

(i) Do not award marks if a ‘magic triangle’ (e.g. 

 

 

 

 is the only statement in a candidate’s response. To gain the mark, the correct relationship must 

be stated, for example V = IR or 𝑅 =
𝑉

𝐼
 

 (j) In rounding to an expected number of significant figures, award the mark for responses that 

have up to two figures more or one figure less than the number in the data with the fewest 

significant figures. 

  

I 

V 

R 
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(k) Award marks where candidates have incorrectly spelled technical terms, provided that 

responses can be interpreted and understood without any doubt as to the meaning. Where there 

is ambiguity, do not award the mark. Two specific examples of this would be when the 

candidate uses a term that might be interpreted as ‘reflection’, ‘refraction’ or ‘diffraction’ (for 

example ‘defraction’), or one that might be interpreted as either ‘fission’ or ‘fusion’ (for 

example ‘fussion’). 

 

(l) Only award marks for a valid response to the question asked. Where candidates are asked to:  

 identify, name, give, or state, they must only name or present in brief form.  

 describe, they must provide a statement or structure of characteristics and/or features.  

 explain, they must relate cause and effect and/or make relationships between things 

clear.  

 determine or calculate, they must determine a number from given facts, figures or 

information. 

 estimate, they must determine an approximate value for something.  

 justify, they must give reasons to support their suggestions or conclusions. For example 

this might be by identifying an appropriate relationship and the effect of changing 

variables.  

 show that, they must use physics [and mathematics] to prove something, for example a 

given value – all steps, including the stated answer, must be shown.  

 predict, they must suggest what may happen based on available information.  

 suggest, they must apply their knowledge and understanding of physics to a new 

situation. A number of responses are acceptable: award marks for any suggestions that 

are supported by knowledge and understanding of physics.  

 use their knowledge of physics or aspect of physics to comment on, they must apply their 

skills, knowledge and understanding to respond appropriately to the problem/situation 

presented (for example by making a statement of principle(s) involved and/or a 

relationship or equation, and applying these to respond to the problem/situation). 

Candidates gain marks for the breadth and/or depth of their conceptual understanding. 

(m)  Marking in calculations 
 
Example question 
 
The current in a resistor is 1·5 amperes when the potential difference across it is 7·5 volts. 
Calculate the resistance of the resistor. (3 marks) 



CfE PHYSICS  Higher Workshop 
P

ag
e3

0
 

 

 

 

 



CfE PHYSICS  Higher Workshop 
P

ag
e3

1
 

Comments from the 2010 Paper 
Cosine & sine rules can be used to get these answers but the tolerances are for scale diagrams only 

Weight is less ½ Independent marks 2+ 

There is a resultant force OR Can be done by recalculation, ie unbalanced force OR net New force upwards 

The total momentum before (a collision) equals the total momentum after (the collision) In the absence of external 

forces Or in an isolated system mAuA + mBuB = mAvA + mBvB 

‘TMB = TMA’ is worth nothing by itself − needs substitution before any marks can be allocated. 

‘secs’ is a unit error. 

 

 

(But, due to saturation, the actual output voltage is) 10 to 12 V 

“voltage saturated” is wrong Physics 

Frequency / wavelength / energy    any 2 rows ½ mark each 1 

Direction 

Speed 

Phase / coherent     Not ‘kinetic energy’ / 

velocity      ‘amplitude’ / ‘in step’ 

N = At ½      Deduct ½ if any units 2• 

N = 30 × 103 × 60     ½ given 
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N = 1·8 × 106      1 If ‘t’ not in seconds →max ½ mark 

2009 

 

Impulse on the ball is greater or Δmv is greaterSpeed increased 
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(NB m NOT n)

 

 

2011 

Horizontal speed of ball remains constant and equal to (horizontal) speed of trolley or 1 Horizontal is required 

Horizontal speed of the ball remains constant at 1·5 m s
-1
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PART NINE- Relationship Sheet 
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Part ten NOTES 

It’s official -2015 CfE Higher Marking Instructions 

 

 

COLLECT THE FLASHCARDS, A START TO THOSE QUANTITIES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Go do yourself proud- you deserve it! I’ll be proud if it is your best, 

whatever you get. Well done! I’ll miss you all and well done to those I’ll see 

next year. Mrs H & Ms Hx 


