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Question
Number

Answer

Mark

(a)

best fit line

use of gradient Or use of R/ from graph or table

use of p = RA/l i

resistivity =4.7 x 107 Q m (range 4.5 to 4.8 107 Qm)

Example of calculation
gradient=440Q+=10m=44Qm"

p=A x gradient=106 x 10" m’ x 44 QO m™
resistivity =4.66 x 107 Qm

(1)
(1)
(1)
(1)

(b)

temperature increases (with increasing current)
resistance/resistivity would have increased (with temperature)

(1)
(1)

(c)

Precaution
Explanation

E. g ensure good contact (e.g. tight croc clips); so pd across contact resistance
doesn’t make V results iaccurate

Epg Avoid pressing too hard on wire; as a deformation would affect cross-
sectional area and therefore resistance

e.g. ensure wire 1s straight so length measurement 1s accurate

e.g ensure eyes perpendicular to scale to avoid parallax errors

Do not credit:

diameter of wire since area 1s not in the table
repeat and average

high resistance voltmeter

keep temperature constant

(1)
(1)

Total for question
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Q2.

Question | Answer Mark
Number
(a) Series sketch with two bulbs (1)

Connected in series:

because when one 1s removed there 1s a break in the circuit

Or

because when one 1s removed there is no current

Or

so the bulbs could have different p.d.s (1)

Not connected in parallel because:
if one removed. still complete circuit (for the other)

Or

if one removed, still current (through the other)

Or

full mains voltage would have blown small bulb (1) 3
(b) (i) |Useof P=1V (1)

I=0.17 (A) (at least 2 sf required) (1) 2

Example of calculation
40W=7I=230V
I=017 A

(b)(ii) | Use of appropriate equation (1)
R=1300Q | 2

Example of calculation
P=7R
40W=(230 V)’ /R
R=1323Q

(b)(iii) | Use of R = V/I (1)
R=13Q 1| 2

Example of calculation
R=25V/02A
R=125Q

(c) Current — both require about the same (not just both have 0.2 A) (1)

Potential difference — total (required) p.d. is very close to mains supply
Or

(operating) p.d. for mains bulb much greater than (operating) p.d. for (1) 2
torch bulb
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(d)

Lower resistance (1)
(smaller current. so) lower temperature (so less vibration of lattice 1ons)

Or
(smaller current, so) smaller drift velocity (1)

fewer collisions of electrons with lattice 1ons Or less frequent collisions

of electrons with lattice ions (1)
Less energy dissipation (as heat) Or less ke lost in collisions | 4
Total for question 15
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