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 Introduction  
Trevor Castle is the Physics author for the Pathfinder Science series of text books. He was 

Head of Physics at Palmerston North Boys' High School where he also taught the 

scholarship/university class.  

 

Live-wire Learning is New Zealand's most comprehensive on-line learning resource for 

secondary school students providing detailed teaching material and graded questions in 

Level 1 Science, Level 2 Physics, and Level 3 Physics. Our aim with this first book in the 

series is provide complementary hard copy write-on notes and questions to support the on-

line material so that, as a student, you get access to the best of both worlds.  

 

As a students you can now  

site  

-wire Learning programme to practice your knowledge and 
understanding of this material with Achieved level questions, gain success and confidence  

your learning  

-sit modules to improve your score out of 10 and 'working at' level  

 

ce on the leader board (see our home page)  

-type questions in the booklet and either self-mark or ask your 

teacher to mark them for you  

 

se the definitions modules to rehearse key terms  

-on answers from your teacher  

 

We hope that this resource will motivate and equip you to succeed in this subject.  

 

For instructions to access the web site, turn to the inside back cover.  

 

All the best for your exams.  

 

For further information contact  

Neil Riley Live-wire Learning Ltd editor@livewirelearning.co.nz 
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Reflection at a Plane Boundary    

  

Lesson Point 1: A Ray Model of Light  

1. Light travels in straight lines.  
2. The photograph shows the 

impression of straight rays of 
sunlight being seen, because the 
light is scattered by dust particles in 
the air into the observerôs eye. 

3. The Sun is a luminous object as it 
emits its own light.  

4. Most objects are non-luminous, as 
they do not emit light. 

5. A ray of light  is an arrow that 

indicates the direction a light wave 

travels. 

6. The ray model of light states that 

light travels in straight lines 

represented by rays. 

Lesson Point 2: Plane Mirror Images  

The photograph shows a ray-box, which is 

a useful device for demonstrating the 

optics of mirrors and lenses. It is emitting 

four parallel rays, which are being 

reflected by a plane mirror. 

1. A plane mirror  is a flat mirror.  

The diagram shows a single ray of light 

being reflected from a plane mirror. 

2. The incident ray is the ray 

travelling towards the mirror. 

3. The reflected ray is the ray 

travelling away from the mirror. 

4. The normal is a line drawn at right 

angles to the mirror at the point 

Achievement Standard Physics 2.3: Demonstrate understanding of waves 

This module discusses: Qualitative and quantitative treatment of reflection at a plane boundary. 

 

Learning Outcomes: By the end of this module you will be able to 

1. State and use the ray model for light 

2. State and use the laws of reflection 

3. State that the image in a plane mirror is the same size, virtual, laterally inverted and the same 

distance behind the mirror as the object is in front 

4. Realise that light and water waves behave in a similar fashion 

5. Describe the transverse electromagnetic nature of the visible light spectrum. 
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where the ray hits the mirror. 

5. The angle of incidence ɗi is the angle between the incident ray and the normal.  

6. The angle of reflection ɗr is the angle between the reflected ray and the normal. 

Lesson Point 3: The Laws of Reflection  

The diagram shows an example of the 

first law of reflection  which states: 

1. The angle of incidence is equal 

to the angle of reflection. 

The diagram shows a single light ray, 

hitting the mirror at an angle of 60
o
 to 

its surface. 

2. The angle of incidence = 30
o
. 

3. The angle of reflection = 30
o
. 

The diagram illustrates the second law of reflection which states: 

4. The incident ray, the reflected ray, and the normal all lie in the same plane. 

5. The incident ray, the reflected ray and the normal all lie in the green vertical 

plane which is at right angles to the horizontal plane of the plane mirror.  

Lesson Point 4: The Virtual Image  

The photograph shows the image of a 

record cover in a plane mirror.  

1. The image in the mirror of the 

name of the group ñChicagoò appears reversed.  

The diagram shows the light from the record cover, being reflected by the plane mirror 

into the observerôs eye. 

2. The light rays entering the eye appear to diverge from a point behind the mirror 

where the image is seen. 

3. The record cover is seen as a virtual image, which means where the record 

cover appears to be, as seen in the mirror. 

4. The image is laterally inverted  which means turned around sideways. 

5. The diagram indicates the position of the image which is the same distance 

behind the mirror as the record cover is in front.  
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Lesson Point 5: Water and Light Waves  

The diagram shows a water wave being generated by moving a straight bar up and down 

with a steady frequency. 

1. Light and water 

waves are both 

transverse waves, 

where the vibrations 

of the wave are at 

right angles to the 

direction the wave 

travels in. 

2. A ray is an arrowed line showing the direction of travel of the wave. 

3. The wavelength of the wave is the distance between consecutive crests. 

 

The diagram and photograph 

shows a beam of white light from 

a ray-box, passing through a 

yellow filter. 

4. The yellow light is a 

beam of monochromatic 

or single colour 

transverse waves. 

5. The wavelength of the 

waves is the distance 

between the consecutive 

crests. 

The red-arrowed rays show the 

direction of the parallel yellow 

crests.  

Lesson Point 6: Light and Water Wave Reflection  

The diagram shows a 

beam of light being 

reflected from a plane 

mirror and a water 

wave being reflected 

from a plane reflector. 

It clearly shows that 

light and water waves 

obey the first law of reflection  i.e. 

The angle of incidence is equal to the angle of reflection. .  
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Lesson Point 7: The 

Visible Electromagnetic 

Spectrum  

The diagram shows the 

visible light spectrum. 

1. The Sun emits a 

family of 

electromagnetic 

wave radiations. 

2. Electromagnetic 

waves are electric 

and magnetic ripples, mostly given off by electrons or molecules as they vibrate 

or lose energy. 

3. Visible light waves are the range of electromagnetic radiation detected by the 

eye. 

The diagram shows one wavelength for each of seven main colours of the visible 

spectrum. 

4. The main colours are Red, Orange, Yellow Green, Blue, Indigo and Violet. 

5. These colours are easily remembered by using the mnemonic ROYGBIV.  

 The wavelengths are measured in nanometres. 

6. One nanometre is a thousandth millionth of a metre. 

7. Using unit symbols, 1 nm = 
ȟ ȟ ȟ

 = 10
-9

 m in exponent form. 

8. Violet light has the shortest wavelength of 400 nm = 400 x 10
-9

 m 

ȟ ȟ ȟ
Í .  

9. Red light has the longest wavelength of 700 nm = 700 x 10
-9

 m 
ȟ ȟ ȟ

Í . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMPUTER WORK   

Log on to Live-wire Learning and answer the questions. 

MODULE  First 

Attempt /10 

Working 

at 

Second 

Attempt /10 

Working 

at 

Reflection at a Plane Boundary ï 

Achieved Only 
                                        

Reflection at a Plane Boundary     
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Merit  and Excellence Level Questions 

Q.1. The diagram 

shows a ray of light 

being reflected from a 

plane mirror. The plane 

mirror is rotated 

through 20
o
. Labels A, 

B, C, and D indicate 

parts of the diagram 

and there are some 

angles are labelled ɗ1, 

ɗ2, ɗ3, ɗ4 and ɗ5. 

 

a) What is the 

value of the 

angle of 

incidence for the plane mirror in its initial position? 

 

 

 

b) What is the value of the angle of incidence for the plane mirror in its final 

position? 

 

 

 

c) What is the value of the angle between the two reflected rays ɗ4 and how does 

it relate the angle turned through by plane mirror? 

 

 

 

Q.2. The diagram shows 4 examples of a 

letter being used as an object in front of a 

plane mirror and the image as seen in the 

mirror. The examples are labelled A, B, C, 

and D.  

 

a) Explain which image is clearly 

laterally inverted. 
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b) Write into the paragraph below the appropriate letter or word from the list 

given.  

List  

A      B      C      D      F      W      vertically      laterally      object      same      

 

A plane mirror forms an image of an object which is the ____________ distance behind 

the mirror as the ____________is in front. A plane mirror forms an image of an object 

which is _____________ inverted. This is clearly shown in example 

____________where the letter ____________has been laterally inverted. The letter 

____________in example ____________is laterally inverted but it is not clear as the 

letter ____________is symmetrical. The images in examples ____________and 

____________are incorrect as they are shown to be ____________inverted. 

 

Q.3. The diagram shows a blue 

light wave and a red light wave 

against a graphical background. 

The scale of the graph is 1 large 

square representing 250 nm. 

 

a)  Calculate the average 

wavelength of the blue 

wave. 

 

 

 

 

b)  Calculate the average wavelength of the red wave. 

 

 

 

 

c)  Write into the paragraph below the appropriate letter or word from the list 

given.  
 

List : electric  red  blue  distance  electrons  parallel  perpendicular visible energy 
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The blue and red waves are part of the ____________electromagnetic spectrum. 

Electromagnetic waves are ____________and magnetic ripples, mostly given off by 

____________or molecules as they vibrate and lose____________. The wavelength of 

each wave is the ____________between consecutive crests. ____________light has a 

longer wavelength than ____________light. Both waves are transverse where their 

vibrations are ____________to the direction of the wave.  

 

Q.4. The 

diagram shows 

a beam of white 

light from a ray-

box, passing 

through a red 

filter. The 

emerging red 

wave crests are 

seen against a 

graphical 

background, 

with a scale of 1 large square to 350 nm. 

 

a) Calculate the average wavelength of the red light. 

 

 

 

 

b) Explain the nature of the red light. 

 

 

 

 

c) Write into the paragraph below the appropriate letter or word from the list 

given.  

 

List : electric  red  blue  distance  electrons  parallel  perpendicular visible energy 

 

The ray box bulb emits ____________ light which has a ____________ of  7 main 

colours. The red light is ____________ since it has a single colour.  The beam of red 

light has ____________ crests, spaced a ____________ apart. The red arrows are 

____________, showing the direction of travel of the crests. 
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Reflection in Curved Mirrors  

using Ray Diagrams  
Lesson Point 1: Comparing 

Spherical and Plane Mirrors  

 

The diagram shows Lorraine looking 

at her image in three different 

mirrors. 

1. The image she sees in the plane 

mirror is the same size, laterally 

inverted and the same distance 

behind the mirror as she is in 

front. 

2. The image she sees in the convex mirror is smaller and the same way up. Her field 

of view has been increased by the mirror.  

3. The image she sees in the concave mirror depends how far she is away from the 

mirror. The image may be smaller or larger, the same way up or upside down. Her 

field of view maybe increased or decreased by the mirror.  

4. The rays of light being reflected by each mirror as shown in each of the diagrams, 

obey the first law of reflection : the angle of incidence made with the normal is 

equal to the angle of reflection made with normal. 

 

Lesson Point 2: Reference Points for Spherical Mirrors  

 

The photographs 

show how a 

parallel beam of 

light rays are 

reflected from 

spherical mirrors 

using a ray box. 

The diagrams 

show the main 

reference points 

for concave and 

convex mirrors. 

 

 

This module discusses: Qualitative and quantitative treatment of reflection in curved mirrors. 

 

Learning Outcomes: By the end of this module you will be able to 

1. Describe the types of images produced by concave and convex mirrors. 

2. Recognise the reference points and distances for spherical mirrors. 

3. Construct ray diagrams for spherical concave and convex mirrors. 
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1. Concave mirrors converge light rays. 

2. Converge means the rays tend to come together after reflection from the mirror. 

3. Convex mirrors diverge light rays.  

4. Diverge means the light rays tend to move apart after reflection from the mirror. 

5. The centre of curvature C is the centre of the sphere for which a spherical mirror 

forms part of the surface. 

6. The Pole P is the centre point of a spherical mirror. 

7. The focal point of a spherical mirror F is the focus. 

8. A concave mirror has a real focus F as an incident parallel beam of light rays will 

pass through it after reflection. The focus F is real, because a focused image will 

be obtained on a screen placed at F. 

9. A convex mirror has a virtual focus F as an incident parallel beam of light rays 

will appear to come from that point after reflection. A virtual focus F cannot be 

focused on to a screen as the rays diverge after reflection.  

10. The radius of curvature r of a spherical mirror is the distance between the centre 

of curvature C and its pole P. 

11. The focal length f of a spherical mirror is the distance between its focal point F 

and its pole P. 

12.  The radius of curvature of a spherical mirror is twice the focal length i.e. r = 2f. 

 

Lesson Point 3: Reference Points and Distances for Spherical Mirrors  

 

The diagram 

shows the 

following 

reference points 

for a spherical 

mirror: 

1. the pole P 

2. the focal 

point or 

focus F  
3. the centre of 

curvature C 
4. the position of the object O in front of the mirror 

5. the position of the image I  formed by the mirror 

The diagram also show the following reference distances for a spherical mirror: 

1. focal length f (distance FP) 

2. radius of curvature r (distance CP) 

3. object distance do from the mirror (distance OP) 

4. image distance di from the mirror (distance IP) 

5. object height ho  
6. image height hi. 

The axis through OP is called the principal axis. 
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Lesson Point 4: Drawing Ray Diagrams  

 

The diagram shows a 

ray diagram for an 

object placed in front 

of a concave mirror. 

The scale of the graph 

paper is 1 large square 

represents 2 cm, both 

vertically and 

horizontally. The 

stages of drawing the 

ray diagram are: 

1. Draw the mirror 

as a straight 

line. This 

produces a more 

accurate result, 

as the rays are 

close to the 

principal axis. 

2. The focal length 

FP of the mirror 

f = 10.0 cm. Mark the focal point F 5.0 large squares from the pole P (1 large 

square = 2 cm). 

3. Draw a vertical arrow to represent the object O. The object has a height ho = 10.0 

cm (ho = 5.0 large squares x 2 cm = 10.0 cm) and an object distance do = 24.0 cm 

(do = 12.0 large squares x 2 cm = 24.0 cm). The arrow is 5.0 large squares high 

placed at O, 12.0 large squares from the pole P of the mirror. 

4. Draw two rays from the top of the object to locate the top of the image formed in 

the mirror. 

¶ Ray X, which is initially parallel to the principal axis OP, passes through the 

focal point F on reflection from the mirror. 

¶ Ray Y, which is initially passing through the focal point F, emerges parallel 

to the principal axis on reflection from the mirror. 

5. Draw the vertical arrow to represent the image seen at I . The top of the image 

(the point of the arrow) is where the reflected rays cross. The image has a height of 

7.2 cm (hi = 3.6 large squares x 2 cm = 7.2 cm). The image distance IP = 17.2 cm 

(di = 8.6 large squares x 2 cm = 17.2 cm). 

The mirror forms a real image because a focussed image will be seen on a screen placed 

at I. The image is upside down as indicated by the image arrow. The image is 

diminished as it is smaller than the object. 
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Lesson Point 5: Spherical Mirror Images  

 

The diagram shows ray diagrams for objects placed in front of spherical mirrors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1: CONCAVE MIRROR. The object distance is larger than the radius of 

curvature. This produces a real, upside down, diminished image. 

Diagram 2: CONCAVE MIRROR. The object distance is larger than the focal length but 

less than the radius of curvature. This produces a real, upside down, magnified image. 

Diagram 3: CONCAVE MIRROR. The object distance is less than the focal length. This 

produces a virtual, upright, magnified image.  

Diagram 4: CONVEX MIRROR. The object distance may be any value. A virtual, 

upright, diminished image is always produced. 

The diagrams show that there are 4 rays which may be drawn. Only 2 rays are needed to 

locate an image. The 4 rays are: 

1. An incident ray parallel to the principal axis. For a concave mirror, on reflection, 

the ray passes through the focal point F. For a convex mirror, on reflection, the 

ray appears to come from the focal point F. 
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2. An incident ray, either, for a concave mirror, passing through the focal point F, 

or, for a convex mirror, appearing to come from the focal point F. In both cases, 

the reflected ray emerges parallel to the principal axis. 

3. An incident ray travelling towards the pole P of the mirror. The reflected ray 

emerges at an angle of reflection equal to the angle of incidence. 

4. An incident ray, either passing through the centre of curvature C, or, coming 

from the direction of the centre of curvature C. In both cases, it reflects back 

along itself after reflection.  
 

Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMPUTER WORK   

Log on to Live-wire Learning and answer the questions. 

MODULE  First 

Attempt /10 

Working 

at 

Second 

Attempt /10 

Working 

at 

Reflection in Curved Mirrors using Ray 

Diagrams ï Achieved Only 

                                        

Reflection in Curved Mirrors using Ray 

Diagrams 
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Merit  and Excellence Level Questions 

Q.1. The diagram shows a 

ray diagram, drawn to 

scale, for a concave mirror 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) Describe what the 

letters A to E 

indicate. 

A:

 

B: 

 

C:

 

D: 

 

E:

 
 

b) Calculate the following: 

do:

 

f: 

 

di:

 

ho: 

 

 hi: 

 

r: 

 
 



©2011 Live-wire Learning. Photocopying Prohibited. Page 16 
http://my.livewirelearning.co.nz  
 

c) Describe the image formed by the mirror.  

 

 

 

 

d) Write into the paragraph below the appropriate letter or word from the list 

given.  

List : object   image  angle  parallel   real  virtual  perpendicular  pole  upright  focus    

inverted  

 

Two rays are drawn from the top of the ____________. One ray is ____________to the 

principal axis and passes through the ____________. Another ray is towards the 

____________ of the mirror and is reflected at an equal ____________. The image 

formed is ____________ and ____________. 

Q.2. The diagram 

shows a ray diagram, 

drawn to scale, for a 

concave mirror.  
 

a) Describe 

what the 

letters A to E 

indicate. 

A:

 

B: 

 

C:

 

D: 

 

E:

 

 

b) Calculate the 

following: 

do:

 

f: 

 

di:
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ho: 

 

 

 hi:

 

 

r: 

 

 

 

c) Describe 

the 

image 

formed 

by the 

mirror.  

 

 

 

 

 

 

d) Write into the paragraph below the appropriate letter or word from the list 

given.  

List  

object   image  angle  parallel   real  virtual  perpendicular  pole  upright  focus    

inverted  

 

Two rays are drawn from the top of the ____________. One ray is ____________to the 

principal axis and passes through the ____________. Another ray is towards the 

____________ of the mirror and is reflected at an equal ____________. The image 

formed is ____________ and ____________. 

Q.3. The diagram shows a ray diagram, drawn to scale, for a concave mirror.  

a) Describe what the letters A to E indicate. 

A:

 

B: 

 

C:

 

D: 
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E:

 

b) Calculate the following: 

do:

 

f: 

 

di:

 

ho: 

 
 hi:

 

r: 

 
 

c) Describe the image formed by the mirror.  

 

 

 

 

 

 

d) Write into the paragraph below the appropriate letter or word from the list 

given.  

 

List :  

object   image  curvature  angle  parallel   real  virtual  perpendicular  pole  upright  

focus    inverted  

 

Three rays are drawn from the top of the ____________. One ray is ____________to the 

principal axis and on reflection appears to come from the ____________. Another ray is 

towards the ____________of the mirror and is reflected at an equal ____________. The 

ray which travels towards the centre of ____________of the mirror reflects back along 

itself. The image formed is ____________and is where the observer sees the image of 

the ____________. 
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QUESTIONS and ANSWERS 
REFLECTION AT A PLANE BOUNDARY   

Merit  and Excellence Level Questions 

Q.1. The diagram shows a ray of light being reflected from a plane mirror. The plane 

mirror is rotated through 20
o
. Labels A, B, C, and D indicate parts of the diagram and 

there are some angles are labelled ɗ1, ɗ2, ɗ3, ɗ4 and ɗ5.  

a) What is the value of the angle of incidence for the plane mirror in its initial position?  

¶ The angle of incidence is the angle between the incident ray and the normal (A) 

= ɗ1 = 90
o
 ï (40

o
 + 20

o
) = 30

o
. 

b) What is the value of the angle of incidence for the plane mirror in its final position?  

¶ The angle of incidence is the angle between the incident ray and the normal (B) 

= 90
o
 ï 40

o
 = 50

o
.  

c) What is the value of the angle between the two reflected rays ɗ4 and how does it relate 

the angle turned through by plane mirror? 

¶ ɗ4 = angle between the reflected ray for the mirror in its initial position and the 

mirror ï ɗ5 = angle between the incident ray for the mirror in its initial position 

and the mirror ï ɗ5 = (40
o
 + 20

o
) ï ɗ5 = 60

o 
ï ɗ5. ɗ5 = angle between the reflected 

ray for the mirror in its final position and the mirror ï angle between the 

mirrors = angle between the incident ray for the mirror in its final position and 

the mirror ï angle between the mirrors = 40
o 
- 20

o
 = 20

o
. ɗ4 = 60

o 
ï ɗ5 = 60

o 
ï 

20
o
 = 40

o
 = twice the angle turned through by plane mirror. 

 

Q.2. The diagram shows 4 examples of a letter being used as an object in front of a 

plane mirror and the image as seen in the mirror. The examples are labelled A, B, C, and 

D.  

a) Explain which image is clearly laterally inverted. 

¶ A is clearly laterally inverted.  

¶ For B the letter ñWò is symmetrical and it is not clear that the image has been 

laterally inverted.  

¶ For C the letter Fôs image has been vertically inverted.  

¶ For D the letter Wôs image has been vertically inverted. 

 

b) Write into the paragraph below the appropriate letter or word from the list given.  

List  

A      B      C      D      F      W      vertically      laterally      object      same      

A plane mirror forms an image of an object which is the same distance behind the 

mirror as the object is in front. A plane mirror forms an image of an object which is 

laterally  inverted. This is clearly shown in example A where the letter ñFò has been 

laterally inverted. The letter ñWò in example B is laterally inverted but it is not clear as 

the letter ñWò is symmetrical. The images in examples C and D are incorrect as they are 

shown to be vertically  inverted. 

 

Q.3. The diagram shows a blue light wave and a red light wave against a graphical 

background. The scale of the graph is 1 large square representing 250 nm. 

 

a)  Calculate the average wavelength of the blue wave.  



©2011 Live-wire Learning. Photocopying Prohibited. Page 20 
http://my.livewirelearning.co.nz  
 

¶ The full length of the blue wave shown = 11.4 large squares x 250 nm = 2850 nm 

= 2850 x 10
-9

 m. 

¶ The average wavelength of the blue wave =  = 407.14286 = 407 nm.  

 

b)   Calculate the average wavelength of the red wave.  

¶ The full length of the red wave shown = 11.0 large squares x 250 nm = 2750 nm = 

2750 x 10
-9

 m. 

¶ The average wavelength of the red wave =  = 687.5 = 688 nm. 

 

c)  Write into the paragraph below the appropriate letter or word from the list given.  

List  

electric  red  blue  distance  electrons  parallel  perpendicular visible energy 

 

The blue and red waves are part of the visible electromagnetic spectrum. 

Electromagnetic waves are electric and magnetic ripples, mostly given off by electrons 

or molecules as they vibrate and lose energy. The wavelength of each wave is the 

distance between consecutive crests. Red light has a longer wavelength than blue light. 

Both waves are transverse where their vibrations are perpendicular to the direction of 

the wave. 

 

Q.4. The diagram shows a beam of white light from a ray-box, passing through a red 

filter. The emerging red wave crests are seen against a graphical background, with a 

scale of 1 large square to 350 nm. 

a)  Calculate the average wavelength of the red light.  

¶    The wavelength of the red light = distance between consecutive crests = 2.0 

large squares x 350 nm = 700 nm to 2 sf. 

 

b)  Explain the nature of the red light.  

¶    The red light is a transverse wave, where the vibrations of the wave are 

 perpendicular to the direction the wave travels in. 

¶    The red light is monochromatic, meaning single colour. 

¶    The wavelength of the red light is the distance between consecutive crests. 

 

c)  Write into the paragraph below the appropriate letter or word from the list given.  

List  

electric  red  blue  distance  electrons  parallel  perpendicular visible energy 

The ray box bulb emits white light which has a spectrum of 7 main colours. The red 

light is monochromatic since it has a single colour. The beam of red light has parallel 

crests, spaced a wavelength apart. The red arrows are rays, showing the direction of 

travel of the crests. 
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REFLECTION IN CURVED MIRRORS  

Merit  and Excellence Level Questions 

Q.1. The diagram shows a ray diagram, drawn to scale, for a concave mirror 

a)  Describe what the letters A to E indicate. 

¶ A: Image formed by the mirror 

¶ B: Centre of curvature of the mirror 

¶ C: Object placed in front of the mirror 

¶ D: Focal point of the mirror. 

¶ E: Pole of the mirror. 

 

b)  Calculate the following: 

¶ do: The distance of the object do from the mirror = 7.0 large squares x 2 = 14 cm 

to 2 sf. 

¶ f: The focal length f of the mirror = 4.0 large squares x 2 = 8.0 cm to 2 sf. 

¶ di: The distance of the image di from the mirror = 9.2 large squares x 2 = 18.4 = 

18 cm to 2 sf. 

¶ ho: The height of the object ho = 4.0 large squares x 2 = 8.0 cm to 2 sf. 

¶ hi: The height of the image hi = 5.3 large squares x 2 = 10.6 cm to 3 sf. 

¶ r: The radius of curvature r of the mirror = 8.0 large squares x 2 = 16 cm to 2 sf. 

 

c)  Describe the image formed by the mirror.  

¶ The image is real, inverted and magnified. 

 

d)  Write into the paragraph below the appropriate letter or word from the list given.  

List : object  image  angle  parallel   real  virtual  perpendicular  pole    upright  focus    

inverted  

Two rays are drawn from the top of the object. One ray is parallel to the principal axis 

and passes through the focus. Another ray is towards the pole of the mirror and is 

reflected at an equal angle. The image formed is real and inverted. 

 

Q.2. The diagram shows a ray diagram, drawn to scale, for a concave mirror.  
a) Describe what the letters A to E indicate.  

¶ A: Focal point of the mirror.  

¶ B: Object placed in front of the mirror  

¶ C: Pole of the mirror  

¶ D: Image formed by the mirror. 

¶ E: The straight line that represents the mirror. 

 

b) Calculate the following:  

¶ do: The distance of the object do from the mirror = 2.8 large squares x 4 = 11.2 

=11 cm to 2 sf.  

¶ f: The focal length f of the mirror = 5.0 large squares x 4 = 20 cm to 2 sf. 

¶ di: The distance of the image di from the mirror = 6.4 large squares x 4 = 25.6 

= 26 cm to 2 sf. 

¶ ho: The height of the object ho = 3.0 large squares x 1 = 3.0 cm to 2 sf. 

¶ hi: The height of the image hi = 6.8 large squares x 1 = 6.8 cm to 2 sf. 
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¶ r: The radius of curvature r of the mirror = 2f = 2 x 20 = 40 cm to 2 sf. 

 

c)  Describe the image formed by the mirror. 

¶ The image is real, inverted and magnified. 

 
 

d)  Write into the paragraph below the appropriate letter or word from the list given.  
List : object   image  angle  parallel   real  virtual  perpendicular  pole  upright  focus    

inverted  

Two rays are drawn from the top of the object. One ray is parallel to the principal axis 

and passes through the focus. Another ray is towards the pole of the mirror and is 

reflected at an equal angle. The image formed is virtual  and is where the observer sees 

the image of the object. 

Q.3. The diagram shows a ray diagram, drawn to scale, for a concave mirror.  

a)  Describe what the letters A to E indicate.  

¶ A: Object placed in front of the mirror.   

¶ B: Pole of the mirror 

¶ C: Image formed by the mirror 

¶ D: Focal point of the mirror  

¶ E: The centre of curvature of the mirror the mirror.  

 

b)  Calculate the following:  

¶ do: The distance of the object do from the mirror = 4.0 large squares x 8 = 32 cm 

to 2 sf. 

¶  f: The focal length f of the mirror = 4.0 large squares x 8 = 32 cm to 2 sf. 

¶  di: The distance of the image di from the mirror = 2.0 large squares x 8 = 16 cm 

to 2 sf. 

¶ ho: The height of the object ho = 4.0 large squares x 2 = 8.0 cm to 2 sf. 

¶ hi: The height of the image hi = 2.0 large squares x 2 = 4.0 cm to 2 sf. 

¶  r: The radius of curvature r of the mirror = 8.0 large squares x 8 = 64 cm to 2 

sf. 

 

c)  Describe the image formed by the mirror.  

¶ The image is virtual, upright and diminished. 

 
d)  Write into the paragraph below the appropriate letter or word from the list given. .  

List :  object   image  curvature   angle  parallel   real  virtual  perpendicular  pole  

upright  focus    inverted 

Three rays are drawn from the top of the object. One ray is parallel to the principal axis 

and on reflection appears to come from the focus. Another ray is towards the pole of the 

mirror and is reflected at an equal angle. The ray which travels towards the centre of 

curvature of the mirror reflects back along itself. The image formed is virtual  and is 

where the observer sees the image of the object. 

 

 


