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Question Answer Marks 

3(c)(iii) Any one from: 

• household energy used per year ÷ energy produced by one cell per year 

• total power output required ÷ power output of one cell 
• household energy used per day ÷ energy produced by one cell per day 

C1 

   

Question Answer Marks 

4(a) 24 000 J OR 2.4  104 J A3 

(∆E =) mc∆𝜃 OR (∆E =) 0.15  4200  {58 – 20} C1 

(∆𝜃 =) 58 – 20 OR 38 (°C) seen C1 

4(b) (temperature of point X) on metal rod increases faster ORA A2 

(temperature of point X) increases (with time) C1 

thermal energy is transferred) by conduction B1 

metal rod (transfers thermal energy through movement of) delocalised  / free electrons. ORA B1 

   

Question Answer Marks 

5(a) (speed of sound in air =) 330 m / s ⩽ value ⩽ 350 m / s 
AND 
(speed of sound in water) is faster 

B1 

5(b) Yes AND (normal) human hearing range is 20 Hz to 20 kHz (and all dolphin sounds lie in this range)  A2 

Yes AND all the dolphin sounds are in the range of human hearing C1 
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Question Answer Marks 

5(c) 
Frequency kHz amplitude loudness pitch 

14 Large loud high 

  8 small soft / quiet low 

 
one mark for each column correct 

B2 

5(d) Particles B1 

5(d) high pressure 
AND 
low pressure 

B1 

Parallel B1 

   

Question Answer Marks 

6(a) Any two from: 

• high rates (of data transmission) / faster (data transmission) 
• carry large amounts (of data / information) 

• secure 

• Little data / signal loss 

• glass is transparent to (some) infrared 

B2 

6(b)(i) (c =) 46° A3 

N = 1 / sin c, 1.4 = 1 / sin c OR (c =) sin–1 (1 / 1.4) C1 

Equation in this form only 
(c =) sin–1 (1 / n) OR (c =) sin–1 (1 / 1.4) OR (c =) 46 

C1 

6(b)(ii) angle of incidence (of light) at which the angle of refraction is (exactly) 90°  B1 
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