
Learning Objective: Recap all of the 

physics  content with past paper 

questions
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Topic Slide numbers

Refraction 4-10

Lenses 11-33

The eye 34-52

Total internal reflection 53-71

X-rays 72-79

Ultrasound 80-90

Centre of mass 91-98

Pendulums 99-106

Moments 107-113

Hydraulics 114-123

Centripetal force 124 - 136

The motor effect 137-149

Transformers 150-162



Good- know the key facts in the physics 

module

 EBI- You can apply what we recap to past 

paper questions

 Excellent- You can get 75% of marks in each 

question
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Refraction is the change of direction of light 
as it passes from one medium to another. The 
two media must have different densities, such 
as air and glass.



2 different materials which have different 
densities. The more dense a material the more 
particles. Light can travel faster in air than it can 
in a liquid or solid so it slows down when entering 
them.

The Normal 
line is always 
90° to the 
interface

The place where the 2 
materials meet is 
called the interface

When the incident ray enters 
the glass block (doesn’t 
matter about shape!) the ray 
slows down and swings 
TOWARD the Normal line.

When the 
refracted ray or 
Emergent ray 
leave the glass 
block it speeds 
up again and 
swings AWAY 
FROM the 
Normal.



 The amount of refraction depends on the angle 

the light hits the boundary between the 

substances and the difference in 

relative densities, between the two media 

 The degree to which a material slows the speed 

of light is its refractive index. This can be 

calculated using the equation:

 Refractive index = sin i/sin r

 i is the angle of incidence

 r is the angle of refraction



Angle of refraction



The normal



Refractive index = sine 16° / sine 10°

Refractive index = 1.59



Know the direction in which light is refracted in 

different situations.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
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 Lenses use refraction to change the direction 
of light to form images.

A converging lens is a lens that makes all the 
light rays meet at one point. 



Principle Axis

Vertical axis

Convex lens

Direction of Light

Focal Length

Focal point

When drawing ray diagrams 
you don't draw the lens in; 
you just draw the vertical 
axis and the principle axis.

You can see that as 

the light enter the 

lens it is bent 

(Refracted) and 

swings toward the 

normal line.



Principle Axis

Vertical axis

F F2F 2F

2 F points and 2 2F 
points. The reason for 
this is because light 
can enter in either 
side of the convex 
lens.

The 2F 
point is 
just the 
centre of 
the circle if 
the circles 
were 
drawn in.



Principle Axis

Vertical axis

F F2F 2F

Step 1. 
Draw a light ray from the top of 
the object to the vertical axis 
running parallel to the principle 
axis.

Step 3.
Draw a ray from the top of the 
object running diagonally 
through the cross between the 
principle and vertical axis. 

Step 2.
From this ray draw a refracted 
ray running diagonally through 
the focal point.

Step 4.
Draw a light ray 
from the top of 
the object 
running 
diagonally 
through the focal 
point to the 
vertical axis.

Step 5.
From this ray 
draw a refracted 
ray running 
parallel with the 
principle axis.

Where the 3 refracted rays 
meet is the top is the image 
formed.

The image formed is;
• Real
•Inverted
•Diminished
•Between the F and the 2F.

Object

Formation of image when the 
object is beyond the 2F.



F F2F 2F

Image formed when the 

Object is on the 2F point.

Step 1.

Draw a light ray from the top of 

the object to the vertical axis 

running parallel with the 

principle axis.

Vertical Axis

Principle axis

Object

Image

Step 2.

From this incident ray draw a reflected ray 

running diagonally through the focal point.

Step 3.

Draw a light ray from the 

top of the object running 

diagonally through the 

cross of the vertical and 

principle axis.

Step 4.

Draw a light ray from the top of the object 

running diagonally through the focal point 

to the vertical axis.

The point where all 3 

refracted rays meet is 

the top of the image.
The image formed is;

•Real

•Inverted

•Same size and distance as the object.

Step 5. 

From the light ray draw a 

refracted ray running parallel to 

the principle axis.



F F2F 2F

Image formed when the 

Object is between the F 

and 2F point.

Vertical Axis

Principle axis

Object

Image

Step 1.

Draw a light ray from the 

top of the object to the 

vertical axis running 

parallel with the principle 

axis

Step 2.

From this incident ray draw a 

reflected ray running 

diagonally through the focal 

point.

Step 3.

Draw a light ray from the 

top of the object running 

diagonally through the 

cross of the vertical and 

principle axis.

Step 4.

Draw a light ray from the top of the 

object running diagonally through 

the focal point to the vertical axis.

Step 5. 

From the light ray draw a refracted 

ray running parallel to the principle 

axis.

The point where all 3 

refracted rays meet is 

the top of the image

The image formed is;

•Real

•Inverted

•Magnified

•Further than the 2F 

point



F F2F 2F

Image formed when the 

Object is on the F point.

Vertical Axis

Principle axis

Object

Step 1.

Draw a light ray from the 

top of the object to the 

vertical axis running 

parallel with the principle 

axis

Step 2.

From this incident ray draw a 

reflected ray running 

diagonally through the focal 

point.

Step 3.

Draw a light ray from the 

top of the object running 

diagonally through the 

cross of the vertical and 

principle axis.

No image is formed when the object is 

sat on the focal point because all the 

light rays that emerge are running 

parallel to each other.



F F2F 2F

Image formed when the 

Object is between the F 

and the Mirror.

Vertical Axis

Principle axis

Object

Image

Step 1.

Draw a light ray from the 

top of the object to the 

vertical axis running 

parallel with the principle 

axis

Step 2.

From this incident ray draw a 

reflected ray running 

diagonally through the focal 

point.

Step 3.

Draw a light ray from the 

top of the object running 

diagonally through the 

cross of the vertical and 

principle axis.

Step 4.

Extend the diagonal rays 

out above the object.

Step 5. 

The point where these 2 rays 

meet is the top of the Image.

The image formed is:

•Upright

•Virtual

•Magnified

•Same side as the 

object.



When light passes through a diverging lens, 
the light rays disperse outwards.



Principle Axis

Vertical axis

F F2F 2F

2 F points and 2 2F 
points. The reason for 
this is because light can 
enter in either side of 
the convex lens.

The 2F point 
is just the 
centre of 
the circle if 
the circles 
were drawn 
in.

Like with the converging lenses 

you don’t draw in the lens itself, 

you just draw the vertical and 

principle axis.



Principle Axis

Vertical axis

F F

Step 1.

Draw a light ray from the top of the 

object to the vertical axis running parallel 

with the principle axis

Step 3.

From this incident ray draw a 

reflected ray running 

diagonally through the focal 

point.

Step 2.

From this light ray draw 

a refracted ray running 

diagonally through the 

focal point on the SAME 

side as the object (looks 

like you are going back 

on your self.

The point where 

the 2 diagonal 

line meet is the 

top if the image.

The image formed 

is always;

•Virtual

•Upright

•Diminished

•Closer to the lens 

than the object.

Object
Image



Power = 1________

Focal length
Power = Dioptre (D)

Focal length = m

1. A converging lens has a focal length of 2cm. 
Calculate the power of the lens

2. A diverging lens has a focal length of 0.3m. 
Calculate the power of the lens

For a given focal length, the greater the refractive 
index, the flatter the lens. This means that the 

lens can be manufactured thinner.



Converging



1.4cm / 4cm = 0.35



Diverging / concave lens

2 lines correctly drawn from the top of the pin through 

the lens

position of image correct - image must be upright



Converging / convex

Focal point



Principal axis



Use a ruler or you lose a mark



Formed where imaginary rays intersect / cross 



Photographic film or CCDs 



Otherwise no real light will fall on the light 
detector



1. The image needs to fall on film / sensors / LDRs 
/ CCDs 

2. either to cause a (chemical) reaction or to be 
digitalised.

3. Object should be on the far side of the focus 
from the lens.



Be able to construct ray diagrams to show the 

formation of images by lenses. Know what is 

meant by the focus and focal length of lenses and 

know the terms ‘real’ and ‘virtual’ as applied to 

images.

Write a sentence that shows the examiner that you 

know this. 

http://www.tarletonacademy.org/
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Suspensory ligament

Connects the ciliary 
muscles to the lens and 
holds the lens in place.
The ligaments slacken 

or stretch as the ciliary 
muscles contract or 
relax, to adjust the 

thickness and curvature 
of the lens.

Iris

Coloured part of the 
eye that contains 

muscles. These relax or 
contract to adjust the 

size of the pupil.
Controls how much light 

enters the pupil.

Pupil

Hole in the middle of 
the iris.

Allows light to pass 
through as it enters 

the eye.

Cornea

Tough, transparent 
covering over the 

front part of the eye. 
Convex in shape.

Refracts light as it 
enters the eye (by a 

fixed amount).

Ciliary muscles 

Muscles connected to 
the lens by suspensory 

ligaments.
Adjust the shape of 
the lens to make it 

more or less curved, so 
as to increase or 

decrease the 
refraction of light.

Lens

Transparent, bi-convex, 
flexible disc behind the iris. It 

is attached to the ciliary
muscles by the suspensory

ligaments.
Refracts light to focus it onto 

the retina. The amount of 
refraction can be adjusted by 

altering the thickness and 
curvature of the lens.

Retina

The lining of the back of eye 
containing two types of light 

receptor cells. Rods are 
sensitive to dim light and black 
and white. Cones are sensitive 

to colour.
Contains the light receptors, 

which trigger electrical 
impulses to be sent to the brain 

when light is detected.

The optic nerve

The optic nerve 
carries impulses from 

the retina to the 
brain.



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

1. Describe the uses of each 
part of the eye



Can you label this diagram?



1. Watch this video and complete the 
following table

http://www.bbc.co.uk/schools/gcsebitesize/scie

nce/triple_aqa/medical_applications_physics/th

e_eye/revision/2/

Object
Ciliary 
muscles

Suspensory 
ligaments

Muscle 
tension on 
the lens

Lens 
shape

Object
Ciliary 
muscles

Suspensory 
ligaments

Muscle 
tension on 
the lens

Lens 
shape

Near Contracted Slackened Low
Fat, more 

curved

Distant Relaxed Stretched High
Thin, less 

curved

http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa/medical_applications_physics/the_eye/revision/2/




Ciliary muscle

Cornea



ANSWER

a) Lens
b) Retina
c) Pupil



1. When light enters the eye, 
the ciliary muscles change the 
thickness of the lens

2. The light is focused by your 
lens onto the retina

3. The light sensitive cells in the 
retina send electrical impulses 
through the optic nerve to 
your brain

4. Your brain processes these 
impulses and shows you what 
the object looks like

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Near point is the closest an object can 
be from the eye without the object 
appearing blurred. 

If an object is brought closer to the 
eye than the near point, the lens 
cannot become sufficiently curved to 
refract the diverging rays to focus 
them onto the retina. 

Normal vision - Near point is 25 cm.

Long sight – Near point is further 
away than 25 cm. This means they 
cannot focus properly on objects.

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



The far point is the furthest an 
object can be from the eye without it 
appearing blurred. 

Eyes without defects focus on distant 
objects at infinity because the light 
rays arrive parallel to each other.

Short sightedness - can see near 
objects clearly but their far point is 
closer than infinity so they can’t focus 
properly on distant objects.

The distance between the near point 
and the far point is called the range 
of vision.

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



By using our understanding of 
how the eye works and how 
lenses work, we can design 

glasses to correct for sight 
problems

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=3Gxv9S24eNvn-M&tbnid=dujodcFZHkFAhM:&ved=0CAgQjRwwADgR&url=http://www.flickr.com/photos/hjalmarlarsson/5715784909/&ei=efY1Ue2jGozJPfergJgE&psig=AFQjCNH1M8mg1aoaBBUDzslyKvvrOwtE4A&ust=1362577401545992
http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=3Gxv9S24eNvn-M&tbnid=dujodcFZHkFAhM:&ved=0CAgQjRwwADgR&url=http://www.flickr.com/photos/hjalmarlarsson/5715784909/&ei=efY1Ue2jGozJPfergJgE&psig=AFQjCNH1M8mg1aoaBBUDzslyKvvrOwtE4A&ust=1362577401545992


In a normal eye, the lens 

focuses the image exactly 

on the retina. 

However, in the eye of a 

person with Myopia (short 

sighted), the image is 

formed before the retina. 

This leads to a blurred 

image.

http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=2vob64Jv_HC-DM&tbnid=DOVwbO6qjxQcNM:&ved=0CAgQjRwwAA&url=http://www.patient.co.uk/health/Short-Sight-Myopia.htm&ei=9PY1UfCgFoiMOP_egdgF&psig=AFQjCNFFD8auFi7f-F7s4LqqfRN_1ll3ng&ust=1362577524403905
http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=2vob64Jv_HC-DM&tbnid=DOVwbO6qjxQcNM:&ved=0CAgQjRwwAA&url=http://www.patient.co.uk/health/Short-Sight-Myopia.htm&ei=9PY1UfCgFoiMOP_egdgF&psig=AFQjCNFFD8auFi7f-F7s4LqqfRN_1ll3ng&ust=1362577524403905


Short sight can be corrected by 
glasses that have a concave 

(diverging) lens. 

This causes the light rays to 
diffract outwards slightly as they 

pass the lens so that they are 
focused exactly on the retina by 

the lens in the eye.

The power of the lenses used to 
correct short sightedness is 

negative.

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



In a person with 
‘hyperopia’ (long sight), 
the image is not correctly 
focused onto the retina 
by the eye lens. The image 
is focused behind the 
retina, leading to a blurry 
image.

How can we correct 
this?

http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=m9DQoU128o_1iM&tbnid=KowpXAmvonGpDM:&ved=0CAgQjRwwAA&url=http://www.patient.co.uk/health/Long-Sight-Hypermetropia.htm&ei=ZgQ2UbqnJ4WrPN-mgJgP&psig=AFQjCNFzbxH3z_Bo-iSC5CUJv4FW710XGw&ust=1362580966679787
http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=m9DQoU128o_1iM&tbnid=KowpXAmvonGpDM:&ved=0CAgQjRwwAA&url=http://www.patient.co.uk/health/Long-Sight-Hypermetropia.htm&ei=ZgQ2UbqnJ4WrPN-mgJgP&psig=AFQjCNFzbxH3z_Bo-iSC5CUJv4FW710XGw&ust=1362580966679787


Long sight can be corrected by 
using a convex (converging) lens.

This causes the light rays to 
converge slightly before they hit 

the lens so that they are 
refracted perfectly onto the 

retina.

The power of the lenses used to 
correct long sightedness is 

positive.

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



ANSWER

1. Moved further (from his eyes) 
2. (ii) Rays between lens and eye and 

converging rays inside eye focus on 
the retina 



L

It diverges (spreads) the light or it will make 
the light focus on the retina



ANSWER - any two from:

• Both use a converging lens
• Image formed is real
• Image is inverted
• Image in eye formed on retina, image in 

camera formed on film / CCDs
• Amount of light entering eye and camera 

can be controlled



Know the function of the parts of the eye and 

know the similarities and differences between a 

camera and the eye. 

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
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Light going from a dense 
medium, such as glass, into a 
less dense medium, such as air, 
speeds up at the boundary. 

This causes light rays to bend 
when they pass from glass to air 
at an angle other than 90º. 

This is refraction. 

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Not all of the light refracts - and a 
small amount reflects back into the 
glass.

As the angle of incidence increases, 
so does the angle of refraction. 

Beyond a certain angle, called the 
critical angle, all the waves reflect 
back into the glass and no 
refraction occurs. 

This is total internal reflection

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

Ray skims surface 
of Perspex block

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

Measure this angle
This is the critical angle

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Total internal reflection
Critical angle

At angles greater than 
the critical angle the light 
is totally internally 
reflected.

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



http://www.freezeray.com/flashFiles/Refraction1.htm

Total internal reflection only occurs 
when;

1. Light is passing from a less dense 
to a more dense medium 

2. Angle of incidence is greater than 
the critical angle

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

http://www.freezeray.com/flashFiles/Refraction1.htm


Refractive index and critical angle 
are linked by the following formula

Refractive index   =   1
___

sin C

Example 1

Calculate the refractive index for 
water, which has a critical angle of 49°

Step 1: Calculate sin c
sin 49° = 0.75 
Step 2: Substitute the value of sin c into 
the equation 
refractive index = 1 ÷ sin c
refractive index = 1 ÷ 0.75 = 1.33 

Example 2

Calculate the critical angle for glass 
(refractive index 1.5)

Step 1: Change the subject of the equation to 
find c
sin c = 1 ÷ refractive index 
Step 2: Put in the number from the question 
sin c = 1 ÷ 1.5 = 0.67 
Step 3: Work out the inverse sine (sin -1) 
c = 42°

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



http://www.timbercon.com/Fiber-Optic-Glossary/images/Total-Internal-Reflection-3.gif

http://www.timbercon.com/Fiber-Optic-Glossary/images/Total-Internal-Reflection-3.gif


Light in at this end . . .

is guided by T.I.R  . . .

and comes out here.

Optical fibres are used in communications to carry 
signals. (The signals are pulses of laser light)

Optical fibres are used in medicine to look inside the 
body. An endoscope is made of a bunch of optical 

fibres to carry light into and out of the body.



http://www.antonine-education.co.uk/Physics_A2/Options/Module_6/Topic_6/topic_6.htm

http://www.antonine-education.co.uk/Physics_A2/Options/Module_6/Topic_6/topic_6.htm


D
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Know that total internal reflection only occurs 

when the light is passing from a less dense to a 

more dense medium and the angle of incidence is 

greater than the critical angle.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


X-rays form part of the EM spectrum 

They are transverse waves and can help 
diagnose disease

High energy X-rays used to treat cancer

They have a very short wavelength

They cause ionisation (add or 
removing electrons in atoms and molecules)

Turn photographic paper black

Absorbed by metal and bone

Pass through healthy body tissue

Medical staff need to take precautions



Charged-coupled device (CCDs) are now used 
instead of photographic film. This makes them 
easier to be recorded and stored.

Computerised tomography scans (CT scans) 
take lots of images in order to build up 3D 
images of the structures in the body rather 
than the 2D images that X-rays can provide.

CT scans give doctors a much deeper insight 
into what is wrong with the patient.



 Patients limited to the number of X-rays they can 
have .

 X-rays machines produce relatively low energy X-rays 
which reduce the risk of damage to human tissue.

 X-ray rooms have shielded walls containing lead to 
reduce the risk to hospital staff.

 Warning signs are outside of the rooms so people 
don’t walk in when the X-ray machine is in use.

 Only trained, specialist staff (radiographers) can use 
X-ray machines.

 They leave the room frequently or stand behind a lead 
screen when the X-ray machine is in use.

 If they can’t do either of these, they wear a lead 
apron.



1. As X-rays are unable to go through lead
2. The apron reduces the risk of the person’s cells 

being damaged



1. X-rays are ionising OR cause cancer OR damage cells
2. Any stray X-rays are absorbed by screen
3. Which reduces the radiation dose to the 

radiographer



1. medical records / X-ray records

2. of people with cancer



1. A CT scan gives a 3D image

2. Therefore the image can be observed from 

different directions



 Know the uses and dangers of medical X-rays.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


Ultrasounds are high frequency sound waves 

(above 20kHz).

Some animals can produce ultrasounds; bats 

and dolphins. 

Used to diagnose disease, pre-natal scans to 

check the development of an unborn baby, 

the medical treatment of kidney stones and 

in cleaning.



 When ultrasounds reach a boundary between two 
substances with different densities, they are 
partly reflected back. 

 The remainder of the ultrasound waves continue to 
pass through.

 A detector is able to detect the reflected waves. 
It measures the time between an ultrasound wave 
leaving the source and it reaching the detector. 
The further away the boundary, the longer the 
time taken.



We can calculate this distance travelled 
using this equation

s = v × t

s = distance (m)

v = speed (m/s)

t = time (s)



X-rays have a shorter wavelength and higher 
frequency so X-rays produce higher quality 
images. This is vital when looking at small 
fractures

CT scans are even higher quality than normal X-
ray photographs

X-rays are ionising so they can cause damage to 
the DNA in cells. This damage happens much 
easier in rapidly dividing cells (like that of a 
foetus). Ultrasound waves are not ionising so it 
is safe to use on a foetal scan.



Glass

Air

Sound travels faster in solids than gases



Grasshopper



Ultrasound





1. All of the reflected pulse closer than given in 
original diagram

2. Reflected pulse smaller than emitted but greater 
than 1 square high



1. Vibrations in the water
2. Shake the dirt particles off the watch



Know the definition of ‘ultrasound’ and the 

medical uses of ultrasound.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

 The mass of an object being 

concentrated at a point is known as 

the centre of mass.

 Finding the centre of mass in 

symmetrical objects



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

 Finding the centre of mass in irregular 

objects



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

Stability is a measure of how likely 
it is for an object to topple over 
when pushed or moved. 

Stable objects are very difficult 
to topple over, while unstable 
objects topple over very easily.

The stability of an object is 
affected by two factors:

The width of the base of the 
object

The height of its centre of mass



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

Objects with a wide base, and a 
low centre of mass, are more 
stable than those with a narrow 
based and a high centre of mass.



1. Z
2. Weight acts through pivot
3. So there is no moment



1. Lower the centre of mass 
2. Make the wheelbase wider



The line of action of its weight (draw on the 
diagram) falls inside its wheel base therefore 
there is no resultant / clockwise moment



Be able to analyse the stability of objects by 

evaluating their tendency to topple.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

Common examples of pendulums 

include swings at playgrounds, 

some fairground rides – e.g. pirate 

ship rides and the inside 

mechanisms of some clocks – e.g. 

grandfather clocks





B because it has the maximum kinetic energy



B because it has the minimum of GPE



Energy lost from doing work against friction



1. Intensity of gravity less (not zero)
2. The energies/restoring forces less 



Know the terms in the equation and their units.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


 A moment is a turning force

 The size of a moment depends on the size of the 
applied force and its perpendicular distance from 
a pivot

nut

spanner

50 N

0.15 m

Moment (Nm) = Force (N) x Distance (m)

= 50N x 0.15m

= 7.5Nm



Balancing moments

When an object is not turning around a 
pivot, the total clockwise moment must be 
exactly balanced by the total anti-clockwise 
moment. 

We say that the opposing moments are 
balanced:

sum of the clockwise moments = sum of the 
anti-clockwise moments



A lever is a simple machine that makes work easier to 
do. E.g. scissors, or lifting the lid on a tin of paint with 
a screwdriver.  

Levers act as force multipliers which means they 
reduce the force needed to perform  tasks. 

When someone uses a lever, they exert a force (the 
effort) around a pivot to move an object (the load).



1. M = F x d
2. M = 2N x 0.15m
3. 2 = 0.3Nm



1. M = F x d
2. 0.3Nm = F x 0.20m
3. F = 0.3 / 0.20m 
4. F = 1.5N



6cm – 1cm = 5cmHint – extension 

starts at 1cm



Know how to calculate the moment of a force. 

Know how to use the law of moments to 

calculate a force or distance needed for balance.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

1. Pressure is transmitted 
equally through liquids. 

2. In hydraulic machines, a 
small amount of force can 
be multiplied into a large 
amount of force.



1. Particles in liquids are close together 
- liquids virtually incompressible. 

2. As the particles move around, they 
collide with other particles and with 
the walls of the container. The 
pressure in a liquid is transmitted 
equally in all directions, so a force 
exerted at one point on a liquid will 
be transmitted to other points in the 
liquid.



The same as



An effort force exerted on the plunger for 
syringe A puts greater pressure on the water in 
tube A. 

As water is virtually incompressible, the 
pressure is transmitted through the water into 
syringe B. The water pushes against the plunger 
in syringe B with equal pressure, exerting a load 

force on it.

Tube B has a plunger with a bigger cross-
sectional area than tube A so the load force 

exerted is larger than the effort force exerted. 
This is known as a force multiplier. 

(The bigger syringe moves a shorter distance 
than the smaller syringe).



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

 P = pressure (Pa)

F = force (N)

A = cross-sectional area (m2)

Q. A force of 250 N is exerted over an 
area of 10 m2. What is the pressure?
1. Force / Area
2. 250 / 10 = 25 Pa



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question
Hint – 2 step process where you need to calculate 

the pressure in A and change the subject to find the 

force of B 



Force



5



1. Write a list of 5 things that 

hydraulics are used in

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

1. Braking system of a car

2. Lifting equipment – e.g. 

hydraulic jacks and 

wheelchair lifts 

3. Lifting and excavating arms on 

machinery such as diggers 

4. Hydraulic presses - which are 

used during the forging of 

metal parts 

5. Wing flaps and some rudders 

on aircraft and boats 



Know the terms in the equation and their units.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

A

B

C



What is the  force
on the bung?

What would happen
to the path of the 
bung if you let go?

What would happen
if the bung was really
heavy? 

What happens if you
make the string long 
or 
short?



An object moving in a circle 
changes direction all the 
time

When an object changes 
direction, it is due to a 
resultant force (Newton’s 
2nd Law)

This force acts towards the 
centre of the circle -
centripetal force

The object is said to 
accelerate towards the 
centre of the circle (change 
in direction NOT speed)

http://www.walter-fendt.de/ph14e/carousel.htm
http://www.walter-fendt.de/ph14e/carousel.htm


1. Acceleration is (rate of) change of velocity
2. Velocity has direction



The faster an object’s moving, the 
_______ the centripetal force has to be 
to keep it moving in a circle.

The heavier an object, the _______ the 
centripetal force has to be to keep it 
moving in a circle.

The smaller the radius of a circle, the 
________ the centripetal force to keep an 
object moving in a circle.

Larger

Larger

Larger



The greater the radius / diameter / 
circumference (of the wheel)

the smaller the (resultant) force 
(required)



What is the centripetal force?

 Electrostatic force…

 Friction…

 Gravity…

 Tension…

 A car travelling 

around a bend

 A stone whirled 

around on the end of 

a string

 A planet moving 

around the sun

 An electron orbiting 

the nucleus



Towards the centre of the wheel

Centripetal force



The Red Planet

The two natural satellites, or moons, of Mars are Phobos (fear) 

and Deimos (terror). They are named after the horses which 

pulled the chariot of Mars, the god of war in the mythology of 

Ancient Greece.

Phobos takes less than eight hours to orbit Mars and gets 

slightly closer every time it does so. Scientists predict that in 

about 100 million years time it will either be ripped apart by the 

gravitational force or will crash onto the surface of Mars.



From observations of the rate of change in the 
moon’s orbit (1), scientists have continued the 

pattern/trend for the next 100 million years (1)



Increasing (1)

The circumference of the orbit of the moon will 
decrease (1)



It will increase/be more (1) because Phobos 
will get closer to Mars (1)



Be able to identify which force(s) provide(s) the 

centripetal force in a given situation.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

Electromagnets are made by passing 
an electric current through a wire 
that has been wrapped around iron.

 The current creates a magnetic 
field and magnetises the iron core. 
When the current is turned off the 
iron loses its magnetism



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

For the exam, you need to know how 
the electric bell, loud speaker, 
circuit breaker and scrap yard 
crane work.

Use the link below to read more 
about how these work.

http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa

/keeping_things_moving/the_motor_effect/revision/2/

http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa/keeping_things_moving/the_motor_effect/revision/2/


Plastic

Because it is a good insulator



Write sentences in good English that include these 
facts

1. attracts the iron bolt 
2. plunger pushed / moved to the right 
3. push switch opens / goes to off / goes to right



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

You can make an electric motor by 
using a coil of wire inside 2 opposite 
magnetic poles

 If the wire is at 90° to the field, 
the force is greatest.



Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question

The direction of the force and the 
movement of the wire can be 
determined using Fleming’s left hand 
rule.



 The direction of the current must be reversed every 
half turn, otherwise the coil stops. A commutator
(split ring) is used.

 The size of the force on a wire carrying a current in 
a magnetic field can be increased by:

1. increasing the size of the current

2. increasing the strength of the magnetic field

 The speed of a motor can be increased by 
increasing the size of the current or 
by increasing the strength of the magnetic field.



 The direction of the current must be reversed every 
half turn, otherwise the coil stops. A commutator
(split ring) is used.

 The size of the force on a wire carrying a current in 
a magnetic field can be increased by:

1. increasing the size of the current

2. increasing the strength of the magnetic field

 The speed of a motor can be increased by 
increasing the size of the current or 
by increasing the strength of the magnetic field.



It moves horizontally to 
the right 

Movement
Current
Field



Moves in the opposite direction

Faster movement or larger force



1. Turns clockwise
2. Oscillates
3. Comes to rest facing field/at 90o to 

field/vertically



Number of turns

Density of turns

Current



Be able to use Fleming’s Left-hand Rule to 

identify the direction of the force on a current 

carrying conductor.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/


 If an electrical conductor cuts 
through a magnetic field, a potential 
difference is induced across the ends 
of the conductor.

 If the conductor is part of a 
complete circuit, 
an electric current will flow in the 
circuit.

 A conductor can either be moved 
inside a magnetic field or a magnet 
can be moved in a coil of wire

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



The induced potential 
difference can be increased by:

1. Moving the magnet or wire faster

2. Using a stronger magnet

3. Increasing the number of turns, 
or loops, on the coil

4. Increasing the area of the coil

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question



 An alternating current passes through the primary 
coil and produces a magnetic field that continuously 
changes direction. The soft iron core increases the 
strength of the magnetic field.

 The secondary coil cuts through the changing 
magnetic field, inducing an alternating potential 
difference across the ends of the coil.

 An alternating current flows if a circuit is connected 
to the secondary coil

 There is no electrical connection between the 
primary and the secondary coils.



 Switch mode transformers operate at a 

high frequency (often between 50 and 

200 kHz).

 Switch mode transformers are much 

lighter and smaller than traditional 

transformers working from a 50Hz mains 

supply.

 Switch mode transformers use very little 

power when they are switched on but no 

load is applied.

Learning 

Outcomes:

Good- know the 

key facts in the 

physics module

EBI- You can 

apply what we 

recap to past 

paper questions

Excellent- You 

can get 75% of 

marks in each 

question





(230V / 12V) = (1150 / ?)
19.16V = 1150 / ?

Turns on secondary = 1150 / 19.16
Turns on secondary = 60



Either of the following
1. Increase the turns on the secondary coil
2. Decrease the number of turns on the primary coil



Constructed in thin layers



Transformers only work with alternating current



Used to increase voltage to reduce energy 
loss along the cables

To avoid people touching them



Turns on primary = 4000



Resistance of cables decrease

Convection and conduction to the air



Know the components of a trans-former and be 

able to describe how it works. Know the 

advantages of a switch mode transformer.

Write a sentence that shows the examiner that you 

know this. 

Swap books with the person next to you and write a 

what went well and an even better if for their 

statement

http://www.tarletonacademy.org/
http://www.tarletonacademy.org/

