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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 

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 

6(b)(ii) 

 
Minimum of one arrow, pointing clockwise, on the wire, not contradicted  

B1 
 
 

 Field direction, motion of wire and induced current are mutually perpendicular OWTTE B1 

6(b)(iii) (as coil rotates) it cuts (magnetic) field between the magnets  B1 

 This induces an e.m.f. / voltage / p.d. (in the coil) B1 

 This produces a current in the (coil transferred to the) galvanometer (via the slip rings and carbon brushes)  B1 

 Direction of current flow changes with each 180 degree rotation of coil B1 

Question Answer Marks 

7(a) 8 (cells) B1 

7(b)(i) (12 / 2.4 =) 5.0 Ω A2 

 R = V / I in any form (C1) 

7(b)(ii) (Resistance of Q = 5–1.5) = 3.5 Ω  A2 

 1 / R = 1 / R1 + 1 / R2 OR R= R1R2 / (R1+R2)  (C1) 
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Question Answer Marks 

7(c)(i) correct voltmeter symbol connected correctly across both lamps B1 

7(c)(ii) 4.3 W A3 

 (P = ) IV in any form OR 1.2 × 3.6 (C1) 

 3.6 V OR 1.2 A  (C1) 

Question Answer Marks 

8(a) Labelled diagram showing  
• labelled Iron (core) 
• two coils, labelled primary and secondary, (around core and connected to separate circuits) 
• Fewer turns on labelled secondary coil 

B3 

8(b) (Primary voltage causes) an alternating current in primary coil B1 

 produces a changing magnetic field B1 

 (changing) field induces pd / e.m.f. (in secondary coil) B1 

8(c) 0.026 A2 

 (Ns / Np =) Vs / Vp in any form (C1) 
1


