
 
 

 

 

A Level Physics Summer Independent Learning Activity 

 

Welcome to A Level Physics, please complete the following tasks ready for your first day at New College. 

You can either write on the document electronically, print the document out or write your notes and 

answers on paper to bring in for your first lesson in September.  

 

The activity is split into 4 sections:  

TASK 1: GCSE Waves Review  

TASK 2: GCSE Waves Exam Questions  

TASK 3: A Level Waves Introduction  

TASK 4: A Level Waves Exam Questions  

Task 5: Articles to read (this is optional and will not form part of the assessment) 

 

Mark Schemes to the questions are found at the back of the document 

 

Please be aware that you will have an assessment on these topics shortly after beginning your A level 

Physics course and the knowledge covered is essential to understanding the subsequent content.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TASK 1: GCSE Waves Review 

 

Part 1. Read through the Bitesize pages on Progressive waves. 

https://www.bbc.co.uk/bitesize/guides/zgf97p3/revision/1 

Part 2. Read through the notes on Longitudinal and Transverse waves. 

https://www.bbc.co.uk/bitesize/guides/z9bw6yc/revision/1 

Part 3. Complete the notes on wave basics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.bbc.co.uk/bitesize/guides/zgf97p3/revision/1
https://www.bbc.co.uk/bitesize/guides/z9bw6yc/revision/1


 

Wave Basics 

All waves transfer ______________________________________________  

Waves are created by 

_____________________________________________________________________________________ 

There are two types of waves; transverse and longitudinal. 

In a transverse wave the oscillations are _________________to the direction that the wave travels in.  

In a longitudinal wave the oscillations are __________________ to the direction that the wave travels in. 

Examples of transverse waves are _________________________________________________________ 

_____________________________________________________________________________________ 

Examples of longitudinal waves are ________________________________________________________  

_____________________________________________________________________________________ 

The diagram below is an example of a ____________________________________________ wave. 

 

 

What do the following terms mean? Add them to the appropriate diagram above (if possible).  

Peak ________________________________________________________________________________  

Trough _______________________________________________________________________________  

Compression __________________________________________________________________________ 

Rarefaction ___________________________________________________________________________  

Wavelength ___________________________________________________________________________  

Amplitude ____________________________________________________________________________  

Frequency ____________________________________________________________________________  

Wave speed __________________________________________________________________________ 



 

 

 

The diagram shows waves being 

produced on a rope. The waves are 

not reflected by the wall. Draw an 

arrow on the diagram to show the 

direction in which the waves 

transfer energy. Which of the 

labelled arrows show the: 

Amplitude? __________  

Wavelength? __________   

 

 

State which type of wave is shown in the diagram and explain how you can tell? 

_____________________________________________________________________________________

_____________________________________________________________________________________ 

 

The diagram shows two ways in 

which a wave can travel along a slinky 

spring. Clearly indicate and label the 

wavelength of Wave A and Wave B 

Which a longitudinal wave? 

_______  

Which is a transverse wave? 

_______  

 



 

 

As we go from left to right in the table above the wavelength of the waves 

___________________________________________  

As we go from left to right in the table above the frequency of the waves 

___________________________________________  

As we go from left to right in the table above the energy of the waves 

___________________________________________  

As we go from left to right in the table above the speed of the waves 

___________________________________________ 

  

 

 

 

 

 

 

 

 

 

 

 



 

TASK 2: GCSE Waves Exam Questions.   Wave Basics 
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TASK 3: A Level Waves Introduction Part 1. 

 

Read through the notes on Progressive waves and then watch and make extra notes on the video linked 

below – ‘14 – Progressive Waves’: https://www.youtube.com/watch?v=MngDwyyrPpw 

 

Part 2. Read through the notes on Longitudinal and Transverse waves and then watch and make extra 

notes on the video linked below – `15 – Longitudinal and Transverse waves’: 

https://www.youtube.com/watch?v=mP2xDykybPE 

 

Both tasks, 1 and 2, should take a minimum of 1 hour each. You will be tested on the content in September 

so pause / rewind / repeat the video as many time as you need to ensure you know the content. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=MngDwyyrPpw
https://www.youtube.com/watch?v=mP2xDykybPE


 
 

 



 

 

 

 

 



 
 

 

 

 

 

 



 
 

 

 



 

TASK 4: A Level Waves Exam Questions 

 

 



 

 

(2) 



 
 

 



 

 



 

 

 

 

 

 

 

 

 

 



 

TASK 5: Articles to Read (Optional) 

 



 



 



 



 



 



 



 



 

 

 



 



 



 



 



 



 



 

 

 



 
 

 

Physics SIL    

Task 2 Mark Schemes   

  
Q1. (a)     K  

1  

(b)     Decreases  
1  

(c)     use a metre rule / 30 cm ruler to measure across 10 (projected) waves  
accept any practical number of waves number for 10  

1  

and then divide by 10  
1  

(d)     1.2 cm = 0.012 m  
1  

18.5 × 0.012 = 0.22(2) (m / s)  
1  

allow 0.22(2) with no working shown for 2 marks  
typical walking speed = 1.5m / s  

accept any value e.g. in the range 0.7 to 2.0 m / s  
1  

so the water waves are slower (than a typical walking speed)  
this cannot score on its own  

1  

[8]  

Q2. (a)     (i)      wavelength  
accept frequency  
accept speed  

1  

(ii)     amplitude  
accept energy   
height is insufficient  

1  

(iii)    sound  
1  

(b)     0.12  
allow 1 mark for correct substitution, ie 8 × 0.015 provided no 
subsequent step shown  

2  

metre per second or m/s or metre/second  
do not accept mps   
units must be consistent with numerical answers  

1  

(c)     echo(es)  
1  

(d)     340 (m/s)  
allow 1 mark for correct substitution ie 25 000 × 0.0136 provided 
no subsequent step  
or  
allow 1 mark for a correct calculation showing an incorrect value 
from conversion to hertz × 0.0136  
an answer of 0.34 gains 1 mark  

2  

(e)     (a wave where the) oscillations are parallel to the direction of energy transfer  



 
both marking points may appear as labels on a diagram  
accept vibrations for oscillations  
accept in same direction as for parallel to   
allow direction of wave (motion) for direction of energy transfer  
allow 1 mark for a correct calculation showing an incorrect value 
from conversion to hertz × 0.0136  

1  

causing (areas of) compression and rarefaction  
accept correct description in terms of particles  
mechanical wave is insufficient  
needs a medium to travel through is insufficient  

1  

[11]  

Q3. (a)    (wave) B    
(the parts of the) spring oscillate / move back and forth in direction of / parallel  
to wave travel  
OR  
mention of compressions and rarefactions    

2  

(b)     (i)     (double ended arrow / line / brackets) from between two points in phase    
1  

(ii)     wave A: arrow vertically upwards    
wave B: arrow horizontally to the left    

2  

(c)     (i)      loose distinction e.g. one has oscillations parallel to the wave direction and the other 
has oscillations in the same direction as the wave  

1  

transverse -vibrations perpendicular to direction of propagation  
longitudinal -vibrations in same direction as direction of propagation  

1  

 (ii)     any example of transverse wave  
1  

 (iii)    any example of longitudinal wave  
1  

 (d)     v = fλ  
1  

8.6 m  
1  

 [11]  

  Q4. (a)     (i)       (visible) light  

accept visible  
1  

(ii)     microwaves  
1  

(b)     J  
1  

(c)     (i)      B  
1  

(ii)     shorter than  
1  

(d)     (i)       To find out if using a mobile phone is harmful to health  
1  

(ii)     any two from:  
•         (X has a) low(er) SAR value  

“it” refers to mobile phone  
accept has a low(er) rate  

•         (maximum) energy absorbed (by the head) is less  
accept energy emitted (by phone) is less   
accept radiation for energy  



 
•         (if mobiles are harmful) less likely to cause harm  

accept will not cause harm   
accept it is safer  

2  

(e)     (i)      reflection of wave K at or within the ionosphere  
allow dashed lines  

1  

angle i = angle r  
‘judge by eye’  

   
tolerance for the reflected ray is between the first e and last r  
ignore arrows  
a reflected ray to the receiver doesn’t score 2nd mark  
additional rays shown don’t score 2nd mark  

1  

(ii)     normal  
1  

(f)     (i)      microwave  
1  

(ii)     refraction  
1  

(g)     All electromagnetic waves are transverse.  
1  

All electromagnetic waves have the same speed in a vacuum.  
1  

[15]  

  
Q5. (a)     any one from:  

•     (visible) light  
•     UV / ultra violet  
•     X-ray  
•     gamma / γ-ray  

1  

(b)     less than  
1  

less than  
1  

the same as  
1  

(c)     (i)      compare (the health of) mobile phone users with non-mobile phone users  
must be an implied comparison between users and non-users  
any idea of doing an experiment negates the mark  

1  

(ii)     increase the sample size  
accept use more people  
accept have a large sample size  
repeat the research / test is neutral  

1  

(iii)     ethical  
1  

(d)     (i)      so the phones can be compared (fairly)  
a fair test is insufficient  
accept different tests (may) give different results  
do not accept to make the results reliable, unless qualified  
eg all variables are controlled  
do not accept bias unless qualified  

1  

(ii)     yes all are below the legal limit / 2 (W/kg)  



 
         or no and any one from:  

•        even absorbing a small amount of energy may be harmful  
accept microwaves for energy  
accept emits energy absorbed by head / other parts of body  

•        no proof that small amounts of energy are not harmful  
accept because the SAR value is not 0 (W/kg)  

1  

(e)     any one from:  
•        to get an independent opinion  
•        company scientists may be biased  

accept company scientists may manipulate results  
1  

[10]  

 

Q6. (a)     (i)      any two from:  
•    travel at the same speed (through a vacuum)  

accept travel at the speed of light  
accept air for vacuum  

•    can travel through a vacuum / space  
do not accept air for vacuum  

•    transfer energy  
•    can be reflected  
•    can be refracted  
•    can be diffracted  
•    can be absorbed  
•    can be transmitted  
•    transverse  

accept any other property common to electromagnetic waves  
accept travel at the same speed through a vacuum for both marks  
do not accept both radiated from the Sun  

2  

(ii)     infra red  
both required for the mark  

radio(waves)  
accept IR for infra red  

1  

(b)     2 400 000 000  
correct transformation and substitution gains 1 mark  

ie       or       
an answer of 24 000 000 gains 1 mark  
either 2 400 000 kHz  
or 2 400 MHz scores 3 marks but the symbol only scores the 3rd 
mark if it is correct in every detail  

2  

hertz  
accept Hz  
do not accept hz  

1  

(c)     (i)      presented (scientific) evidence / data  
do an experiment / investigation is insufficient  

1  

(ii)     to find out if there is a hazard (or not)  
accept to find out if it is safe  
accept not enough evidence to make a decision  
not enough evidence is insufficient  

1  



 
[8]  

Task 4 Mark Schemes  

  

M1.          transverse      yes  
B1  

          transverse      yes  
B1  

          longitudinal      no  
B1  

[3]  

M2.          (a)     (i)      0.4(0) m (1)  
(ii)     speed ( = frequency × wavelength) = 22 × 0.4(0) ecf (1)  

= 8.8 (m s–1) (1)  
(ii)     90 or 450 (1) ° or degrees (1)  

or 0.5π or 2.5π or 5π/2 (1) rad(ians)  
or r or r (1) no R, Rad, etc  

5  

(b)     displacement of Y will be a positive (or ‘up’) maximum at 1/4   
of a period (or cycle) (0.0114 s) (1)  
returns to original position (at 0.5 of a period or cycle) (owtte) (1)  

2  

[7]  

M3.(a)    transverse: vibration / displacement / disturbance not movement is   
perpendicular to direction of travel  

B1  

longitudinal: vibration / displacement / disturbance not movement   
is parallel to (same) direction of travel  

B1  

C1 for idea of transverse and longitudinal being perpendicular  
(2)  

 (b)     restriction of vibration / idea of how polarisation occurs  
B1  

single plane / same orientation – diagram may help  
B1  

(2)  

 (c)     only transverse can be polarised / longitudinal cannot  
B1  

idea of being able to restrict vibration to single plane   
or longitudinal not being perpendicular to motion   
or longitudinal vibrating in direction of travel  

B1  

  
  
  

(2)  

[6]  

M4.          (a)     longitudinal  
B1  

(b)     reflection  
B1  

(c)     use of speed = distance/time  
C1  

(0.45 or 0.9)/1.6 × 10–4 or 0.45/0.8 × 10–4  

C1  
= 5.6 km s−1 [5.625]                                                                                        A1  

[5]  

M5.C  



 
[1]  

M6.B  
[1]  

M7.B  
[1]  

M8.D  
[1]  

M9.B  
[1]  

  
 


