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Marking Scheme

1.

fa)

(b}

ie)

(1)
(i)

(1)

() (D)

Electrical energy (or work done) transferred [to other forms
passing] between two points (1) per coulomb of charge (1)
Definttion of 1 V award 1 mark only

Vigety = F1+1415

Energy

-

0
B+H12=—11
: s P

Clear manipulation seen to show Ri=6[€2] (1)

1 = X -a-i to show effective parallel combination = 642 (1) this
R R R

can be mmplied

" across upper 652 resistor shown = 4.3 [V] (ecf on parallel
combination) (1}

Total resistance = 1282 (1)
a -

. x 7S[A] (1) (accept % =0.75 [A]D

(9o & (1)
{ﬁ + Rr'u-al':':'.' ‘-I'

R = 1519 (1)
nx (=15 (Decfon15[Q]

n=3 (1)
Full marks for comrect answer based on tnal and emror
Alternatve solntion:

1_"=15 a1
1.5-6=135[0](1)
£= L3 [O)(1)

I’
n=8(1)

[2]

[1]
[1]

[2]

[2]

[2]

[4]
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[ of (vf) [accept v if stated dist travelled in 1 5]
-+ *

(1) G‘_'--l':\l
. @ _'.'-_‘,-'

[NB free electrons not required to be labelled]

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

I= M:EE with cancelling shown [or aile

i
. Where i=1-‘ shown] (1) 4

20=10x10% x1.7=10"vx1.6 <107 (1) [substitution]

y=74%10" m s ((unit))(1) 2
collisions [accept obstructions](1)
between free electrons and copper atoms [/ 1ons / lattice (1) [accept:
delocalised / moving / conducting electrons] 2
A= f [or P=PR](1:R= %E#}-ﬂii 0] (1)
N i - ]
o= ﬂ'ﬂ'}ie'cz]; 2 Ao (1) [mampulationie o =Em‘ with
figures | |
p=17x10"0m (1) 4
ctional area smaller (1)
- the same (1)
resistivit the same (1) 3
[15]
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3. |2 {a) Ammeter shown 1o senes with bulb [or i seres with bulb/'voltmeter 2
paralle] combmation] (1)
Voltmeter shown in parzalle] with bulb [or across bulb/ammeter series
combomation] (1)
(] a) | 20A 1
{(m) | 6.002 1
@ Either: —4—— = (1} Ru=4.50 Q)
ry —t——=—{1}; =450
18 6 RO
St ot div duatinas 1S _ 0 %1613
45+R
R=150(1)
.
Or: Nen= i—; [=0.67 A] (1}, So I =267 A [ecf from (ai](1)
4(1) :
=== 1.5 021
2.67(ecf) W 4
fd) Graph shown with pesitive gradient and hinear through the onzm for
lowr walues (1) and smoothly reducing sradient for hizher values [NB
— not negative gradients at end]( 1) 2
[10]
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4. (a) (1) | [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

(11) | It is constant / stays the same /increases as the temperature increases

[l ]

M) | (i) |4=1.503)= 107 [ml](1)

T O5win® D)
Sl ﬂ_;{l}=199 [Q1(1)
A 153)x10 3

) 230° =265 [W] all f fr 1
200 - [W] allow e.c.f from (b){1) 1

= i S
66.7(1) 200 R,
R.= 100 [Q] (1) 3
(iv) 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)

® % = 3.5 [A] allow e.c £ from (b)(iii) ;

[

(a) (1) | [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

(1) | It is constant / stays the same /increases as the temperature increases

=l

() | ()| A4=1503)x10" [m’1)

I 05x107%x32
=%=T;—i;mﬂ%mm}
5(3)=10 3

W] 8o =265 [W] allow e.c.f. from (b){1)
200 1
I TR T
66.7(1) 200 R,
R=100[2] (1) 3
{iv) I

R (1) either reference to

0 lower R/ zame V across lower B

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
| 230 _ ;5 (A allow e.c.£. from (5)(ii)
66.7 o 1
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5. fal (1)
(1)

il (i)
{id)

Iietal wire at constan? temmperanre - sraizht diagonsl Hoe
Filamenr of lanyp - curved line

Stratght line: B constant throughow [or FI7 oonstand] as... (1)
..d constant throuzhows (1)
Curve: Invtially B constant for FJ constant] as.. (1)
Then T mmeases (1) so R mimeases - accept explansfon in tenms of
particles (1)
=2[A]
Wipltage acooss X =12V

12V - 6V =86[V] e from (T}
& .

R, =?= 1.5[ 53] ecf foom (II)

Famess B, =3[WV] (1)

Tioromgh B, =6{A] (1)
R. =% (ect oo J andior F)=05[03] (1)

[1]

[7]
[1]
[1]
[

[

[3]
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