Marking Scheme
1. ) _ ) Marks available
Question Marking details
A1 AD2 A3 Total Maths Prac
- (a) Rate of flow of electric chargefelectrons (1) 1 1
(b} {i) | During r=0to¢r=08s current {orI) =0 (1)
Then there is a sudden increase at 0.85 (1)
Value of current = £= TSAI(T)
Current=t]fromr=.1.ﬂ to 2.5s (1) 4 4
(i) | Tangent drawn to the graph at r = 3.0s (1)
Gradient calculated comectly (ignore negative sign) (1)
Current in the range 1.0 £ 0.1 A (1) 3 3 3
Question 4 total 1 4 3 & 3 0
2. . .
i) n- mumber of frea’conducting electrons (charge carmers) per vmit
volume (1) accept fee electron density
V- drift velocity (1) [2]
(B LHS: Cs' (1)
PFHS m'xm’xms’ xC (1)
Claar manipulation to show'state LHS =FHS (1) [3]
icl (1) I . _—
¥ - (1) {or cormect substinubon)
nde
—— 4 -1 - -
v=130x10" ms" (1) (-1 for shps in powers of 10)
5.0 I . ; i
f=————=385x 10" [s] (1) edf for incorrect value of 1 .
1.30x10 [3]

i,

LY

Peduced C5A (or dizmeter) and » ¢ constant ... (1)
Smcressed v (1)
... Hence reduced ¢ (1)
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Marks

Question 3 Total

Question Marking details Available
3 {a) (1) [Frec] clectrons forced to move by applicd pd (Need a reference to
drift veloeity or clectron flow but docs not need to be explicitly
stated) (1)
They collide with atoms/nuclei/ions/lattice of the wire (1) don't 2
accept particles or molecules
(i1) 1.8
Power= — =0.03[W] (1)
0 (W]
0.03(ecf
k= # =0.0117[Q] (1)
1.6
Alternative solution possible for the first 2 marks using V' = 5 and
V
R=—
/
0.0117x2x10 °
p= bl il (1) [eef on R] 4
0.4
=59x 10" [Qm] (1)
(fJ) (l) [ or (vr) [accept v if stated dist travelled in 1 s]
LT
|[NB free electrons not required to be labelled]
Number of free electrons = ndrr [or nAdl] (1)
Total change = nAdvre [or ndle] (1)
1= ndvre with cancelling shown [or ndle . where i: vshown] (1)
I
Volume defined either from diagram [e.g. A and / labelled as shown]|
or in body of derivation [e.g. vol = A/| and #» identified correctly— for 4
the first mark
(i1) l.6=64x 1702'8 x2x10° x v x 1.6 x 10" (1; substitution)
v=78x10"[ms"'] (1) 2
(11) [ (I) | less than 1.6 A identified/circled (1)
(I) | the same as identified/circled (1)
(IID) | half identified/circled (1) 3
[15]
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[ or (vf) [accept v if stated dist travelled in 1 5]

[NB free electrons not required to be labelled]

Number of free electrons = ndvr [or ndl] (1)
Total change = ndvre [or ndle] (1)

I= M:m with cancelling shown [or HA:E

. Where §=v5]1+:-w11] (1)

20=1.0x10" x1.7x10™v=1.6x107" (1) [substitution]
v=T74x10" m s ((unit))(1)

collisions [accept obstructions](1)
between free electrons and copper atoms / 1ons / lattice (1) [accept:
delocalised / moving / conducting electrons]

R =I—f [or P=FR](1): R = %[ﬁl{}ii 0] (1)
_ 0.025[ec£]x1.7x10°°

(1) [manipulation1.e po =$ or with

25
figures |
o=17=x10%0m (1)
cross-sectional area smaller (1)
the same (1)
resistivity the same (1)

[15]
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