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Question Answer Marks 

6(a) ray from top of object to tip of image M1 

line labelled L drawn perpendicular to principal axis at its intersection with previous ray A1 

6(b) ray from top of O parallel to principal axis to lens AND ray from lens to tip of I 
OR ray from tip of I parallel to principal axis to lens AND ray from lens to top of O 

B1 

2.1 cm B1 

6(c) virtual  B1 

upright B1 

   

Question Answer Marks 

7(a) 

 

B1 

7(b)(i) 1.5 V A2 

Vout / VR = Rout / R OR VR = 3 Vout  (C1) 

7(b)(ii) 0.51 C A2 

I = Q / t OR (Q =) It OR 1.7  10–3  300  (C1) 
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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 

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 

1
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Question Answer Marks 

5(a)(iv) 

 

B1 

5(b)(i) (monochromatic light) is light of a single frequency B1 

5(b)(ii) 5.4 × 1014 Hz A3 

 (speed of light =) 3 × 108 (m / s)  (C1) 

 (f = ) v / λ in any form OR 3.0 × 108 / 5.6 × 10–7 (C1) 

Question Answer Marks 

6(a) Minimum of one arrow on a field line pointing N → S and not contradicted B1 

 central line perpendicular to poles of magnets AND at least two other correct field lines B1 

6(b)(i) (A are) slip rings  B1 

2


