Mark Scheme

Q1.

Q2.

Question) - ceptable Answer Additional Guidance Mark
Number
Calculates cross-sectional area of wire (1)
Reading two pairs of corresponding
values from the graph (L0
Uses gradient = 2
s pradient = r (1)
I

Or Use of R = %
p in the range 4.75 x 107" Q@ mto 4.95 x
107" m (1)
Calculated value of p compared with
value in table and consistent conclusion (1)

Example of calculation 5

mx (2.4 x 107*m)?
B 4
=452 x 1078 m?
Gradient = 10.7 i m
P
1070 m=
452 x 108 m?

p=483%x107Qm

4.83 x 1077 Q@ m 15 closest to 4.90 =

1077 ©Q m so wire is constantan
Total for question 5




Question | Answer Mark
Number
a Diameter of wire with a micrometer or digital calliper (1)
Length of wire using a metre rule (1)
Potential difference (mn parallel with the wire) with a voltmeter and current (in
series with the wire) with an ammmeter
Or resistance, using an ohmmeter (in parallel with the wire) (1) (3)
b Use of m~ or nd™/4 (1)
Suitable axes
(1
Corresponding gradient to give resistivity
(MP3 dependent on MP2)
(1) (3)
Some examples of appropriate axes
V-axis X-ax1s oradient
R l pl4d
R li4 o
R4 l o
i R Alp
[ R4 1/p
/4 R 1/p
¥V Il? 1 .'"J_'l
Total for question ]

Q3.




Question
Number

Answer

Mark

(@)

Power supply, ammeter, variable resistor and nichrome wire all in
series

Voltmeter in parallel across nichrome wire

(1)

(€Y

=

(b))

Gradient calculated
Or value of p.d. read off for a corresponding length

Gradient uses more than half of the graph
Or value of p.d. used 1s greater than 2.0V
Or value of length used 15 greater than 0.5m

Useof R=plid and R =V /1
Or Use of p = (gradient x 4) /1

p=11%10°Qm

(MP1 — Values read off graph need to be within %2 a square)
(MP1 — Gradient should be in the range 4.1 — 4.2 Vm_lj

Example of calculation

Gradient=V/[=(4.15V /1.00 m) = 4.15 Vm™

Vil=plid, sop=(gradient = 4) /[

= (415 Vm ' *x 531 %10 m%)/0200A=1.10=x10°Qm

(1)

(€Y

(1)
¢y

(b)(ii)

I value read from graph = 3.1V
Useof P=T1
P=062W

(MP1 — allow use of resistivity equation with answer from (1) used to
calculate V or R)

(MP2 — allow combination of equations e g R = F/I followed by P =
PR)

(MP3 — allow variation of value if using resistivity value that rounds to
1.1x 1075 Qm from (1))

Example of calculation
P=PI=31V=0200A)=062W

(1)
(1)
(€Y

Total for Question

Q4.




Question

- Answer Mark
Number
(a)(i) The resistance of a sample of the matenial of unit cross sectional area and unit
length
Orp= % with terms defined e 1
(a)(ii) | Measure the L using a metre rule (1)
Measure the thickness of the material using a micrometer
Or Measure the thickness of the material using vernier callipers (1)
Use an ammeter and voltmeter to determine the resistance using B = %
Or Use an chmmeter to measure the resistance of the sample M
Use p = — to determine the resistivity @ 4
Or valid description of a graph and gradient calculation to determine the
resistivity
(b} Copper has a high concentration of charge carriers (1)
= ndvg so (for a given current) drift velocity 1s small (1) 2
(c) The same potential difference 1s applied across each additional panel
eY]
So each panel dissipates the same power, and power output of the system
ncreases (1)
OR
As more panels are connected, the resistance (of the system) decreases (and
potential difference remains the same) (1)
_v ; ; . (1)
And P = = S0 power output of the system increases
OR
As more panels are connected, the current in the power supply increases (and @
potential difference across each panel 1s the same)
) 1
And P = 7T so power output of the system increases ®
OR
. . (1)
As more panels are connected, the current in the power supply increases and
the resistance of the system decreases by the same factor
| 2

And P = I°R so power output of the system increases




(d)

Use of 4 = length * thickness
Useof p = %

Hj panel

Use of Ripeg =

Ii_Ie've«:-i'F':E
R

680 W 1s greater than 350 W so the system is not safe
OR

Use of 4 = length » thickness

Useofp=%
2
Use of P = —
R

Use of Pigral = 5% Py panel
680 W 1s greater than 350 W so the system is not safe

Example of calculation

A=160mx048 »107% m = 7.68 x 10™* m?

_ 64x 1070 mx051lm

=4250
7.68 x 107+ m?

4250
Riotal =—— = 0850

(24 V)2
T 0850

=678W

@
@

(1)

6]

(1)

6]
(1)
6]
(1)

@

Total for question

14
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