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Question Answer Marks 

3(a) energy cannot be created or destroyed B1 

 energy can be transferred / transformed (between energy stores) B1 

3(b)(i) energy transferred in one hour at a rate of transfer of 1 kW B1 

3(b)(ii) 7200 (kWh) A2 

 (∆)E = Pt OR (∆E) = Pt OR 1800  4.0 OR 1.8  4.0 OR 7.2  10n (C1) 

3(c) any two from: 

• geothermal 

• nuclear 

• tidal 

B2 

   

Question Answer Marks 

4(a) delocalised / free / mobile electrons B1 

 electrons move through metal OR electrons collide with distant particles OR electrons carry energy through the metal B1 

 lattice vibrations transfer energy to neighbouring particles OR particles vibrate and cause nearby / adjacent particles to 
vibrate OR vibrating particles collide with particles transferring energy  

B1 

4(b)(i) (attractive) forces (between particles are much) greater in liquids (than in gases) B1 

 particles in gases are (much) further apart (than in liquids) B1 

4(b)(ii) occurs at a fixed temperature B1 

 takes place throughout the liquid B1 
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Question Answer Marks 

4(c) 3.93 J / (g °C) OR 3930 J / (kg °C) A4 

  = m / V OR (m =) V OR 1.03  200 OR 206 SEEN (C1) 

 c = E / m∆ OR (c = ) E / m∆ OR 60 700 / (206  75) OR 60700 / (1.03  200  75) (C1) 

 (m =) 206 (g) OR (∆) = 75 (°C) (C1) 

   

Question Answer Marks 

5(a)(i) 42° A2 

 n = 1 / sin c OR c = sin–1 (1 / n) OR c = sin–1 (1 / 1.5)  (C1) 

5(a)(ii) ray continues along radius of semicircle within plastic M1 

 ray reflected inside plastic on straight edge, with angle of reflection = angle of incidence AND emerges from block along 
the normal 

A1 

5(b)(i) (focal length =) 7.2 cm B1 

5(b)(ii) two correct rays from: 

• ray from top of object through centre of lens 

• ray from top of object (that would pass through F on LHS of lens) refracted parallel to the principal axis 

• ray from top of object to lens, parallel to principal axis, refracted through F (same distance on right of lens as F marked 
on left of lens) 

M2 

 Two rays correctly extended back to intersect to left of object and line from principal axis to top of image labelled I. A1 

5(c) diverging lens in front of eye lens B1 

 rays meeting on the retina B1 
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Question Answer Marks 

3(a) Any two from: 
• (Amount of water in the pool decreases) as water evaporates / becomes water vapour / gas 
• The (more) energetic molecules escape OR fast(er) molecules escape OR molecules with more (kinetic) energy escape  
• From the surface of the water 

B2 

3(b) lower temperatures / cold(er) day OR less windy weather  
 

B1 

 
produces smaller pool more slowly because rate of 
evaporation decreases with decreasing temperature OR 

produces smaller pool more slowly as a draught over 
surface removes water vapour enabling faster rate of 
evaporation 

 

B1 

3(c) Any three from: 
• (thermal) energy in the skin / body transferred to (molecules of) sweat  
• These molecules (have enough KE to) escape from the skin / become water vapour  
• Leaving behind molecules with lower energy  
• Which leaves the skin / body at a lower temperature  

B3 

Question Answer Marks 

4(a)(i) (mass = 1900 × 0.05) = 95 kg A2 

 (m =) ρV in any form OR 1900 × 0.05 (C1) 

4(a)(ii) (= 95 × 1500) = 140 000 J / °C / 1.4 × 105 J / °C A2 

 (C =) m × c (C1) 
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Question Answer Marks 

4(a)(iii) 34 000 s / 560 min / 9 h 20 min A3 

 Temperature rise = 12(°C) / 19–7  
OR  
E = C × Δ θ in any form 

(C1) 

 (t =) E / P in any form OR (thermal capacity × 12) / 50  (C1) 

4(b)(i) sand molecules gain KE OR vibrate more OR hit (other) molecules (when heated)  
OR  
(thermal energy is transferred by) conduction 

B1 

 Energy is transferred to molecules of plastic pot in contact with sand (through collisions)  
OR  
Energy OR (lattice) vibrations transferred to neighbouring molecules 

B1 

4(b)(ii) (sand is warmer than surroundings and so thermal) energy (constantly) is lost from the sand  B1 

 (at a constant temperature) rate of (thermal) energy supplied to the sand is equal to rate of (thermal) energy lost from sand  B1 

Question Answer Marks 

5(a)(i) straight line from clock to mirror AND from mirror to eye with correct arrows  B1 

 Angle of incidence = angle of reflection B1 

5(a)(ii) Correct position of image B1 

5(a)(iii) Virtual (no mark) 
And 
Cannot be projected on a screen / light doesn’t pass through image / AW 

B1 
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