Question

Answer

Max

Additional guidance

mark
11. | (a) The number of joules/energy gained 1 | Accept unit charge for 1
by/supplied to 1 coulomb (of charge coulomb.
passing through the cell).
(b) (290><10’3 —470><1O’3) 3 | Accept: 4000
gradient = ] 106 106 (1)
( 05x107 =35%10 ) Gradient = r is wrong physics,
award 0 marks.
gradient = — 3600 (1)
subs into gradient formula (1)
) calculating gradient (1)
(gradient =—1)
Alternative method:
r=3600 Q (1)
E=V+Ir (1)
670x107° =400x107 +75x10°r (1)
r=3600 Q (1)
(c) The electrons do not gain enough energy to| 1 Electrons in conduction band (of

move into/towards the conduction band of

the p-type.

the n-type) do not gain enough
energy to move into/towards the

p-type.
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Q11(b) Maximum Mark: 3
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Ql1i(c) Maximum Mark: 1
RESPONSE 1
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Q11(a) 1
Response 1 0 The candidate’s statement is incorrect.
Response 2 0 The candidate’s statement is incorrect.
Response 3 0 The candidate’s statement is incorrect.
Response 4 1 The candidate’s statement is correct.




Question

IResponse Mark Commentary
Q11(b) 3
Response 1 0 The candidate’s initial statement ‘internal resistance = m’ is incorrect.
The candidate has substituted acceptable values into the gradient
relationship (the omission of the ‘x 10"® from the values on the
denominator could be consistent with a correct unit in the final
Response 2 2 answer). The calculated value of the gradient is acceptable, but the
unit in the final answer is not consistent with the substitutions made,
and so the mark for the final answer is not awarded (Physics: general
marking principles, issue 5a).
The candidate has used an acceptable alternative method to
Response 3 3 determine the internal resistance. Data selected from the graph is
correct and the final answer acceptable.
Q11(c) 1
Response 1 0 The candidate’s explanation is not sufficiently clear.
Response 2 1 The candidate’s suggestion is acceptable.
Again, the candidate’s suggestion is acceptable, being similar to the
Response 3 1 second alternative acceptable answer given in the marking

instructions.




