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Answer all questions. 

1. Below is a simplified diagram of a camera. The lens is missing. 

 

 

 (a) Finish the table by writing the correct letter, A, B, C or D, next to the camera part. 

 

camera part letter 
aperture  
shutter  

viewfinder  

[3] 

 

 (b) A converging lens is used inside a camera. 

 

  (i)  Explain why this type of lens is chosen.  Use your ideas about how lenses work. 

 

    ................................................................................................................................... 

    ................................................................................................................................... 

    ...............................................................................................................................[2] 

 

  (ii)  Write down three properties of the image produced with a converging lens. 

 

    1 ................................................................................................................................. 

    2 ................................................................................................................................. 

    3 .............................................................................................................................[3] 

    [Total: 8] 
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2. Knott�s Rope Company produces rope for all purposes. 

 

 

 
 

 John is a climber.  His next project is to climb some of the peaks in the Andes Mountains of  

 Peru. 

 

 In the table, you will find two of the company�s rope products, Tenso and Fibro. 

 

 Tenso Fibro 

strength high high 

weight medium low 

stretch behaviour no elongation slight elongation 

flexibility low high 

impact toughness medium high 

creep resistance high low 
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 (a) Suggest whether John would use Tenso or Fibro. 

  Use John�s statement and the table to help you with your answer. 

  Explain your choice. 

 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ........................................................................................................................................[4] 

 

 (b)  Before ropes are sold to the public, they have to undergo strict tension stress testing. 

 

 

 

 

 

  Which of the diagrams above show tension forces in a material? 

  Put a    ring   around the correct answer. [1] 

    [Total: 5] 

 

A B C 
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3. 

 
   MAXIMILIAN STOCK LTD / SCIENCE PHOTO LIBRARY 

 (a) A company does independent testing and inspection.  The technician in the photograph 
is testing fishing line for tensile strength. 

  She will also find out how far the line will stretch (extend) under tension. 

 

  (i) The graph below shows her results for Satin Synergy fishing line. 

   Draw the best line through the points. 

 

 

 
 

    [1] 



 

Specimen paper: Additional Applied Science A 
 

5

 

  (ii) The table shows her results for Fine Fibre fishing line. 

 

 

mass suspended (kg) extension (mm) 
1 0.5 
2 1.0 

3 1.7 

4 2.7 
5 4.9 

6 it breaks 

 

    [2] 

   Plot the points for Fine Fibre on the grid. 

 

 

 

 

 

  (iii) Finish the graph by drawing the best curve. [1] 

Fine Fibre
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  (iv) Compare the behaviour of each fishing line when loaded. 

 

   Use the graphs and your knowledge of Hooke�s Law to help you answer. 

 

    ................................................................................................................................... 

    ................................................................................................................................... 

    ................................................................................................................................... 

    ................................................................................................................................... 

    ...............................................................................................................................[4] 

 

 (b) The technician uses a standard procedure to test for resistance to abrasion. 

  She counts the number of times that the line is rubbed against a rough surface before  

  breaking. 

 

  The table shows a summary of her results for tensile strength and abrasion. 

 

type of line 
average 
diameter  

(mm) 
average tensile 

strength (kg) 
cost per  

metre  
(pence) 

average 
resistance to 

abrasion 
(number of 

times rubbed) 
Pro Plus 0.8 5.95 20 703 

Carpbuster 0.8 6.20 40 160 
Megahook 0.8 5.85 50 162 
Fine Fibre 0.8 5.81 35 662 
Tuff Guppy 0.8 7.75 10 149 

Satin Synergy 0.8 6.25 30 905 

 

  Using the information from the table, state and explain which fishing line has the best  

  combinations of properties. 

 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ........................................................................................................................................[3] 

    [Total: 11] 
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4. This diagram shows a bimetallic strip made of iron and brass. 

 

 Brass expands more than iron when it is heated. 

 

 

 (a) Finish the diagram to show the shape of the bimetallic strip after heating. 

 

 
    [1] 
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 (b) A bimetallic strip is often used in thermal circuit breakers, such as the one shown  

  below. 

 

 

  Use your knowledge about electrical circuits and the behaviour of bimetallic strips to  

  suggest how the circuit breaker works. 

 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ........................................................................................................................................[4] 

    [Total: 5] 



 

Specimen paper: Additional Applied Science A 
 

9

 

5. This question is about optical fibres. 

 (a) The diagram below shows a part of a single optical fibre. 

 

 

 

 

 

 

 

 

  Describe and explain the path of the light ray passing down the fibre. 

  You may draw on the diagram to help you to answer the question. 

 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ........................................................................................................................................[3] 

 

 (b) Impurities in the glass reduce the transparency of the fibre.  What effect does this have on  

  the light ray travelling along the fibre? 

 

 ............................................................................................................................................ 

 ........................................................................................................................................[1] 

 

 (c) The glass used in optical fibres used for data transmission has to meet industrial standards. 

 

  Explain what this means 

 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ............................................................................................................................................ 

 ........................................................................................................................................[3] 

    [Total: 7] 
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Question 
Number Answer Max 

Mark 
 

1(a) 
 
 

1(b)i 
 

1(b)ii 
 
 
 
 

 
Aperture = D 
Shutter = C 
Viewfinder = A 
Bends/refracts the light; 
So that it focuses on the film 
real; 
inverted/upside-down; 
diminished/smaller 

Total marks

 
[1] 
[1] 
[1] 
[1] 
[1] 
[1] 
[1] 
[1] 
[8] 

 
 

2(a) 
 
 
 

2(b) 
 

more flexible; 
more lightweight; 
high impact toughness;  
elongates/stretches (slightly) 
A 

Total marks

 
[1] 
[1] 
[1] 
[1] 
[1] 
[5] 

 
 

3(a)i 
 

3(a)ii 
 

3(a)iii 
 

3(a)iv 
 
 
 
 
 

3(b) 

straight line, ignoring 2kg point 
as anomaly 
1 to 3 pts plotted correctly  
4 to 5 pts plotted correctly  
straight line to  3 kg then curves upwards. (line must be curved � not �dot to 
dot�. (0,0) need not be plotted) 
Any four from: 
Satin is stronger; 
Satin obeys Hooke�s Law in region 3-5 kg; 
Satin extends linearly in region 3-5 kg; 
Fine Fibre is  less stiff / extends more for same force; 
Fine Fibre�s breaking strength is between 5 & 6 kg 
Comment about strength; 
Comment about abrasion; 
Comment about price; 

Total marks

[1] 
 

[1] 
[1] 

 
[1] 

 
 
 
 
 

[4] 
 

 
[3] 

[11] 
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4(a) 
4(b) 

 
Diagram showing strip curving upwards 
Any 4 from: 
1.Current causes heating effect in the bimetallic strip; 
2.Brass expands more than iron; 
3.Bimetallic strip bends (upwards); 
4.Bimetallic strip breaks contact with brass strip; 
5.Spring pulls brass strip down; 
6.Circuit is broken;  
(Credit 4 or 6 but not both) 

Total marks

 
[1] 

 
 
 
 
 
 

[4] 
 

[5] 
 

 
5(a) 

 
 
 
 
 
 
 
 
 
 

5(b) 
5(c) 

 
Diagram marks: 
Internally reflected angles equal by eye or labelled with normal lines drawn; 
Angles greater than critical angle/42°; 
Total internal reflection shown; 
Written marks: 
Angle I = Angle r; 
Angles greater than critical angle/42°; 
Total internal reflection occurs 
Credit each explicit point up to 3 
(because if they just continue the ray already drawn & do reasonable 
reflections then all 3 points are illustrated) 
Signal is attenuated/weakened; 
Quality of transmission needed; 
Consistency needed from one batch to the next; 
Telecom companies need to be sure of the quality of the fibre 

Total marks
Overall marks

 
 
 
 
 
 
 
 

[3] 
 
 
 

[1] 
 
 

[3] 
[7] 

[36] 
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Question Spec 
Reference 

AO1 
K&U 

AO2 
Appl 
K&U 

AO3 
Data Total G/U F E D C B A A* 

Targets 19±2 23±2    18±2   18±2
1a 6.4 3         3   
b 6.4 3 2  8    3 2    
              

2a 6.2   3     1 2    
b 6.2  1  4    1     
              

3a 6.2  4 4      2 2 2 2 
b 6.2  3  11      2 1  
              

4a 6.3 1         1   
b 6.3 2 2  5      1 2 1 
              

5a 6.4 2 1       1 2   
b 6.4  1         1  
c 6.1  3        1 1 1 
              
              
              
              
              
              
              
              
           

 

 


