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Marking Scheme

1. |5 fal

B

fed

()

()

()

()

()

]
(m)

()

seen [or implied by 2™ mark]. (1)

Fearranzement of K = i{

0O m’

seen (1)

Accept equivalent workmg in terms of showng homogeneity:
1* mark m=ertion of units in equation; 2™ mark explicit conclision

o _ (13=1077Y
Conmvineing demonstration. e.g T ——5 | seen
[Ans=1327 «10 m’]

i |
__L7=10 x_U_H (026 O]

1.3{or 1.33)=10

0.26{ect)

T [or correct use of parallel formmuia] (13 =0.019 01 (1)

If resistvity formmla uwsed, 1% mark for 4 = 14
Use of P=1I"R [or equiv, e.g. P=IF and F=IR] {1}
(9026 ) | I

| PR |
|[NB 9 not 3] or | — (1)
L 9%0.19 \ PR

Answer mrange 13 -14.5: 1 (1)

1 Less power loss in whole / larger cable [for a miven current] / or
smaller resistance [accept: if | strand breaks there will still be
contmuiv.]

II. More flexable [or less prone to snap with repeat bendimg] if 1
strand breaks there wnll still be contimuty [accept only once]

k]

75277 % 10" m™
Subshtuhon m or re-arrangement of = sdve to give ¥

1.-=im-_=..u= 7.7 % 10%(ecf) x 1.3 = 107 = 1.6 x 1071}
nde

B No ecf onn 1f 2.0 = 10" used]
v=19x10"ms" (1

I mand & do oot change (1)

A increased by = 14 (1)

v reduced by same ration — 1.36 [1.4] = 107m s7'.(1)

frutt

(]

bl

LE]

[17]

http://www.wjec.co.uk/question-bank/output.html?showMarkScheme=on&fname=Question_Paper&title=&questions=fa5f5aa4-b6a6-4576-b5e9-e17abd33d1...

1/4



25/02/2017 www.wjec.co.uk/question-bank/output.htm|?showMarkScheme=on&fname=Question_Paper&title=&questions=fa5f5aa4-b6a6-4576-b5e9-e17abd33...

2,

Question

Marking details

Marks
Available

=
2

(@

(b)

(if)

0]

(ii)

(iii)

8

(D
(ID)
(1)

P
=59 107" [Qm] (1)

[Free] clectrons forced to move by applicd pd (Need a reference to
drift velocity or clectron flow but does not need to be explicitly

tated) (1)

They collide with atoms/nucleifions/lattice of the wire (1) don't
accept particles or molecules

1.8
Power= — =0.03 1
ower 0 [W] (1)

_ 0.03(ecf)

o - oonTIelm

ISTRS

Alternative solution possible for the first 2 marks using " = — and

R:L
I

_ 001 17x2x10 °

04 (1) [ecf on R]

[ or (vt) [accept v if stated dist travelled in 1 s]

[NB free electrons not required to be labelled]

Number of free electrons = ndyvr [or nAdl] (1)
Total change = ndvre [or ndle] (1)

nAdvre

4 ; nAle
I'= with cancelling shown [or

7
. where — =vshown] (1)
7

Volume defined either from diagram [e.g. 4 and / labelled as shown|
or in body of derivation [e.g. vol = A/] and # identified correctly- for

the first mark

1.6=64x 1_028 % 2% 10° x v x 1.6 x 107" (1: substitution)
v=78%10" [ms'] (1)

less than 1.6 A identified/circled (1)

the same as identified/circled (1)

half identified/circled (1)

Question 3 Total

[15]
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3. ia)

(b)

@ | @

L) I EY

(if)

(i)

{iv)

(v)
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(i1)

(xi1)

{1v)

(v)

[For a metallic conductor] the potential difference and current are
[directly] proportional/ T e 'V (1), provided the temperature remains
constant / all physical factors remain constant (1)

V=IR only no marks

It is constant / stays the same fincreases as the temperature increases

A=15(3) =107 [m'}(1)
Pl 95x10%x32
T4 153)x10° 3
230°
200

66.7(1) 200 R,
Ry =100 [Q] (1) 3

R (1) either reference to

or reference to I°R so greater I or reference to IT so J increased [for
constant I'] or correct calculation of B3 (1) 2

% = 3.5 [A] allow e.c.f. from (b)(iii)

[For a metallic conductor] the potential difference and current are
[directly] proportional/ I a V (1), provided the temperature remams
constant / all physical factors remain constant (1)

V =IR only no marks

It is constant / stays the same /increases as the temperature increases

A=15(3) = 107 [=?)(1)
p_ Pl _95x107x32
A4 153)x107°
230°
200
3 #4 .A
66.7(1) 200 R,
R.=100 [ (1)

(1)=199 [Q](1)

= 265 [W] allow e.c.f from (b)(1)

(1)

i

R2 (1) either reference to — so lower R/ same V across lower B

or reference to 'R so greater ] or reference to IF so [ increased [for
constant ['] or correct caleunlation of R (1)

E = 3.5 [A] allow e.c.f. from (b)(1ii)

66.7

=l

(1)=199 [Q](1)

=265 [W] allow e.c.f. from (b)(1)

1 1
+—-(1)

3
,1
0 lower R/ zame V across lower B

[l ]

[
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4, (a} |(1) Rauler and wire shown and labelled (1) [31
Moving pointer or jockey or crocodile clip indicated (1)

Either: Correctly positioned ohmmeter with no power supply; or
correctly positioned voltmeter and ammeter with power supply (1)
[No labelling requered for erther method].

(i) Diagonal line through origin [1]

(11} CSA from diameter of wire (1) [3]
Gradient from graph = (R']) or (p/4)

Or stated take a pair of R and [ values from the graph (1)
p= gradient x CSA or use of p=RAT (1)

0} | () _ 144
R= E_ 45[€2] (1) [3]
Correct substitution into R = pl/d (1)
[=0.375[m] (1) (ecfonR)
(1) I=2T[A] (from I"R or P/T"etc) (1) ({ecfonl) [3]
Correct substitution into T = ndve (1)
v=124x 107 [ms"] (1)accept 00l ms™
S (@) | (1) -y R4 : ' .
Correct and convincing use of p = T (including nmit conversion) [1]
(11) | [ 2000
‘, | =179 A unit mark ]
112
(i) | Y= P rearranged (or shown sumerically) (1)
n=60x10"x3 (1)
v=155x10" [ms"] (ecfonlandn) (1) [3]
by (1) | Same (or equivalent) [1]
(11) | v increased (1) becanse._.; A decreased. In,e unchanged by ;
implicaton (1) [2]
(11) | Increased frequency / more collisions between electrons and
lattice / atoms / 10ns or electrons camry greater kinetic energy (1) X
leading to increased vibratonal [ kinetic energy of latfice atoms ]
(1)
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