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#1 1. {a Anengineerinvestigates the use of a light dependent resistor (LDR) as a light sensorin a
potential divider circuit. He designs the following senszing circuit to operate a 230V lamp
in the dark.

| —

} Fixed resistor, R

9.0V " * High =
q\' @H"- resistance \
T ‘_/ " control
LOR ™ - -

circuit

The control circuit draws a negligible current. During his research, the engineer detemines
the following facts:

The control circuit requires at least 4.0V to activate.
The LDR the engineer intends to use has a resistance of 2.4 kil at the light intensity

required to switch the lamp on.

{iy Explain how the current in the LDR changes as the light intensity decreases. [2]

iy Determine a suitable value for the fixed resistor &, which would allow the lamp to be
switched on. [3]

(b}  When installing the circuit, the engineer made the mistake of placing the lamp near to
the LDR. The engineer noted that, when in the dark, the lamp kept turning on and off
repeatedly rather than staying on. Explain why this was the case. [2]

Question taken from Edugas examination paper 842102, June 2018
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#2

2. A circuit is set up as shown.

6.0V
Q‘D (v)
[ R 680
—L
-
L 580 — ¥
820

(@ In the circuit shown, the potential difference between X and ¥ is 6.0%. Explain what this

statement means. [2]

(b) (i} Determine the reading on the ammeter if it has an instrument resclution of £ 0.01 A.
[4]

(i) Calculate the potential difference across the 820 resistor, [2]

(i) Calculate the power dissipated in the parallel resistor combination. [2]

STEMUP.CO.UK
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Question taken from Eduqgas examination paper 842002, June 201

#3 6. (a)

Define the capacitance of a capacitor. [1]

(b}  Two capacitors, initially uncharged, are arranged in series as shown. When a battery is
connected across A and B, the charge on plate P is found to be +75 nC.

10nF A0 nF

A | | B
| |
P O R 5

(i) Write down the charges on each of the plates Q, R and 5. Give a reason for your
answer to the charge on plate 5. [3]

3 T L o O
B Ol R e et e et

O T g .

Reason:

(i} Calculate the pd across A and B. [2]
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(liiy A Physics student makes the following comment:

For capacitors in series, a capacitor of higher capacitance sfores more energy than
a capacitor of smaller capacifance.

By considering this combination of capacitors, investigate whether or not the student
iz comect. [2]

fcl  Some computer keyboards work on the principle of varying capacitance. When a key
is pressed, a spring is compressed and the separation of two parallel metal plates is
decreased. The computer responds if the increase in capacitance of the plates is 0_20pF
Or more.
The diagram shows how a single key iz constructed.

Fixed keyboard base

Moveable metal plate
Fixed metal plate \A
\i Initial separation of plates = 5.2 < 10 m

Initial capacitance = 0.27pF
Flate area = 1.6 < 10°*m?

Spring

The designers of a keyboard require that the increase in capacitance of 0.20pF occurs
when a force of 0.20N is exerted on a key. Different springs are available, of spring
constant 90MNm™, 120Nm™" and 150N m™~". Determine which (if any) of these springs
would be suitable in mesting the designer's requirements. The capacitor is filled with air.

[4]

Question taken from Eduqgas examination paper 842102, June 2018

STEMUP.CO.UK


https://stemup.co.uk

# 4 a) Define the pofential difference across two points in an electric circuit. 11

[g=3] The diagram shows a possible control circuit for a cooling system. It consists of a battery
of emf 12.0% and negligible intermnal resistance connected N series with a thermistor and a
160 2 fixed resistor. The voltmeter and cooling system circuit have very high resistances.

Thermistor

120N
Cooling
systerm
1502 |: circuit
=
Calculate the resistance of the thermistor when the voltmeter reads 2.4 %, =1
(c) The agraph shows how resistance varies with temperature for this thermistor.
Resistance kL2
1.2
L
1.0
.
o.8
o6
.43
o.2
.0
o 10 20 30 40 S0 [s]e}
Temperature / =C
i) The readina on the voltmeter increases when the temperature of the thermistor
iNncreases. Explain why this is the case. (=4 |
(i) The cooling systerm can only be activated when the wvoltage across the 1602
resistor rises abowve 2. 8%, AN endneser sudgdests that this thermistor and resistor
combination is suitable to use IN a car cooling system and should activate when the
temperature reaches 30 °C. Check this clairm. <]
(=) The arrangemeaent can also be used as a basis for a thermometer. By considering the shape

ofthe graph on page 3 discuss whether this thermistor arrangement would be more effective
at measuring changes in temperature between 0 °C and 10 *C or between S0 “C and 60 “C_

[=21

Question taken from Edugas examination paper 842102, June 2017
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#5 1

The following circuit shows a cell of emf, £, and internal resistance, r, connected to a resistor of
resistance, K.

_________________

o ®
R

{al  An equation which can be applied to the above circuit is:
V=E-Ir

Explain this equation in terms of energy. [4]

{b)  Two students, Kiera and Tom, set up a circuit using two identical cells in series, each with
an emf of 1.5V, to ljra small heating coil. The heating coil dissipates power at the rate
ﬁg p

of 1050mWW and t across the coil is 2.5V
Calculate:
(i) the internal resistance of each cell; [3]

STEMUP.CO.UK
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() the energy dissipated in each cell in one minute. [2]

{c) The students note that the cells get hot when the heater is switched on for long periods.
Tom believes that adding an identical heating coil in parallel with the onginal would
halve the energy dissipated in each cell. Kiera disagrees. She believes that the energy
dissipated would increase by a factor of 3 if a coil is added in parallel. Investigate whether
Kiera or Tom or neither of them is comrect. 4]

Question taken from Edugas examination paper 842102, June 2019
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Abigail investigates how the power dissipated in a wvariable resistor wvaries as its resistance
# is altered. The diagram shows the circuit that Abigail uses (mMmeters Nnot shown). The variable
resistor is connected to a battery of emnf, X, and intermnal resistance, .

R

Abigail obtains the following data as the resistance is varied from 0.5€2 to 6.0<2.

Resistance, R /<2 Power dissipated in R 7/ W
0.5 25
1.0 2.3
20 3.8
3.0 3.8
e 3.7
5.0 36
a0 3.5
=) FPlot a graph of power dissipated in R (on the yv-axis) against resistance (on the x—axis) and
drawvw a smooth curve through the data. =3

() The emnmf of the battery is 6.0V and the resistance, R, is now set at 4.5
i) State what is meant by an ermrf of 6.0 W 21
(i) Calculate the current through the battery using data from your graph =1

Cini) Calculate the intermnal resistance, », of the battery. =1
c) Abigail repeats the experniment but with a battery of the same emf but smaller intermal
resistance. Explain how the graph would change._ =1

Question taken from Edugas examination paper 842002, June 2017
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#7 2. () (il State whatis meant by electric current [1]

(i) Show that the unit of resistance, the ohm (£, can be expressed as: [2]

JsC2

(b)  The following circuit shows an amangement of identical registors labelled P, @, Sand T
connected to a fixed pd of 9.0V, Vp and Vi are the pds across P and T respectively.
There iz a current of 0.40A in Q and 5.

9.0V
|\
|I
0404 _Q 5
-1
P
|
— 1
.
@ —
(1)
() Show that V=15 V. 2]

(i) Hence or otherwise show that the values given in the diagram are consistent with
the resistance of each resistor being 4.5k [3]

STEMUP.CO.UK
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(c)

id)

Question taken from Edugas examination paper 842102, June 2018

Show that the total energy dissipated per second in the whole circuit iz 15 times more

than the energy dissipated per second in resistor Q.

[3]

Resistor T iz now removed from the circuit. Explain the effect thiz will have on the ratio

calculated in part (c).

STEMUP.CO.UK
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5. Zhang Li sets up the following circuit and uses a spreadsheet to analyse her data as the load
resistance, R, is vaned.

power supply
i E r ;
: 1 :
T
v
_/
R
(ay————
A C D E F
1
Load - Internal
2 Emf E resistance. R Current, I |pdacrossR, | resistance, 7
3 W 0 A v 0
4 15 14 0.94 1.32 019
5 15 33 043 142 019
[ 15 47 031 1.46 013
T 15 56 0.26 1.46
B 15 8.0 019 1.49 07

{a) Zhang Liuses 3 resistors of values 3.30, 4. 70 and 5,60, to create various load resistance
values. Show clearly how the value in cell C4 (column C and row 4) is obtained. [3]

STEMUP.CO.UK
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Ad—E4

{b) (1) Zhang Li uses the spreadsheet formula = to determine the internal

resistance in cell F4. Explain in terms of energy why this is a valid method. [6]

() Determine the internal resistance value for cell FT. [2]

(m)  ZhangLi can choose between 4.7 () resistors with power ratings of 0.25W or 0.50W.
Justify, numencally, which resistor power rating she should use in the circuit.  [3]

Question taken from Edugas examination paper 842002, June 2019
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resistors, each of value R L.

The resistor network shown consists of six identical

#9 ca)
[ =

—{ =} [ = +—-"
[=1

Determine,. in terms of R, the total resistance of the network.

is

Draw a circle around the resistor which dissipates the greatest power when a pd
[=21

(i)
applied across the arrangement. Explain your answer.

is commonly used to Mmake ‘Metal Film Resistors’. A cross-section

The alloy nichrome
through such a resistor is shown. The value of the resistor is determined by the length of

o)
the nichrome wire used in it
Helical cut to reach the
Colour coding desired resistance wvalue
Protective End caps with leads
coating Thi
n Ceramic carrier
nichrome
Thin nichrome wwire wwire
(Not to scale) 025 mm
3 250 nm
—_—
= >
[ =
Current
The wire used INn such a resistor has a rectangular cross-section as shown. Determine the
length of nichrome wire required to make a 2.0 kL2 resistor.
[Resistivity of nichrome = 1.20 > 109 <2m] 1
(=31 The current 7 through a wire is related to the drift velocity, v, of free electrons through the
wire by the eguation:
F= ndve
1]

i) State the meaning of .

i) Two pieces of nichrome wire, X and Y., are joned end to end and connected to a
battery as shown. The wires are of the same length but the diameter of X is double

that of ¥
hd
) E—

—@ b

R

The table below shows the ratios of the values of &, F and v in the two wires. WWrite
in the table the value of each ratio, giving an explanation for each of yvour answers._
=1

Space is prowvided for calcuwulations.

Explanation

“walue

area as Y but

Wifire W is replaced wwith another wire 2 of the same cross-sectional
double the lengath and Mmade of a material with resistivity half that of X. Calculate the

ratio:
Power dissipated in wire =Z
=]

Power dissipated in wire X

Question taken from Edugas examination paper 842102, June 2017
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#1

H2

Marking Scheme

Marks available

ti Marking detail
Question arking detats AO1 | AO2Z | AD3 | Total | Maths | Prac
1 | fa) (i} | Resistance of LDR { circuit increases [as light intensity
decreases] (1) 2 2 2
[Hence] current decreases (1)
(i) | Either:
4.0
Currentin LDR = ———— = [1.67 = 107 4] (1) 1
24x10
_ 501 1
1.67x10°
R=30k2(1) 1 3 2 3
Alternative:
24x10* x9.0
4.0 = ——————— (1) [subsfitution into potential divider
|2.4=10° +R)
equation]
Correct algebra (1)
R=30k2(1)
Alternative:
4 4
an -&
R=30k2 (1)
b} Light from lamp will decrease [LDR resistance and hence] V
across lamp low 50 lamp not activated (1) 2 2 2
Hence reason for onloff, e.g. lamp off — LDR in dark — F.« high
— lamp on
Question 1 total 3 4 ] T 2 7
a i Marking detail Marks available
uestion arking detalls AO1 | AOZ | AO3 | Total | Maths | Prac
2| (a) There are 6J of energywork done (converted from electrical to
other forms) (1)
Per coulomb of charge between X and Y (1) 2 2
(b} (i) | Attempt to use equation to determine resistors in parallel (1) 1
Resistance of parallel combination = 3.7[2] & (1) 1
Total circuit resistance = 9.3 2 ecf on parallel (1) 1
¥V 1
Cument = - 0.64 A [accept 0.65 A] answerto 2 d.p. (1) 4 3
(i) | Apply ecf from part (b) (i) PD across parallel = 0.65 = 3.7 ecf
ORpdacross 562 =065x56=36Y (1)
Answer = 2.4V (1) 2 2 1
(iii} | Substitute values into P = I*R [P = 0.657% 3.7] (1) 1
P=154W —ecf (1) 1 2 2
Question 2 total 4 6 ] 10 6 0
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#3

Question

Marking details

Marks available

AO1

AQ2 AO3

Total

Maths

Prac

(@

charge (on either plate)
pd (between the plates)
Accept charge per unit pd / voltage [between plates] (1)

capacitance =

Accept C =%i1= @ and Fdefined

(b)

Q=-75nC,
R=+75nC,
=-75nC

All numerical values stated as 75 [nC] (1)

Correct signs and unit, i.e. nC (1)

One of: (1)

+ Capacitors in series carry equal charges when joined
to common pd

» Conservation of charge applies for series circuit
[hence if +75 uC moves from A to plate P, the same
moves from Q — R eic]

+ Opposite charge to P (accept R), since connected to
negative potential [Accept: battery transfers electrons
from P to Q]

Total capacitance = 7.5nF (1)
_75x10°
7.5x10"
=10V (1)
Alternative:

(ecf on total C)

Application and substitution into C;?— o

1 C!

- 75x10° 75x10°
I.E.—_S+—_5(1}
30x10°  10x10

=10V (1)

(i

Either:
Q same on both capacitors (1)

10
;? is bigger on smaller capacior (1)

(Award 2 marks for correct numerical analysis)
or:

Ve % so ["bigger across smaller capacitor (1)

% CP? bigger across smaller capacitor (7 factor) (1)
(Award 2 marks for correct numerical analysis)
or

© same on both capacitors and 7 = % so 7 bigger

across smaller capacitor (1)
Y2 OV'is bigger on smaller capacitor (1)
(Award 2 marks for correct numerical analysis

(c)

New C = 0.47pF (1)
New d=3.0107m (1)
Ad=52=10-30=10°=22«10"m (1) (ecf from
new d)

Application of F = kad ecf

F=91Nm" so spring of £= 90 Nm™ suitable [conclusion
consistent with value of F](1)

Alternative ‘Trial and Error’ ;
F
Application of x = ?for each spring constant, showing
that for:
k=120Nm’, x=1.67 =107 m
F=150Nm",x=1.33 %107 m
E=90NmM" x=222x10"m (All required for1)
New C = 0.47 pF (1)

Application of C = M for each value of x above to show

that, for x = 2.22 = 107* m, C = 0.475 = 1072F,
s0k=90Nm™" suitable. (1)

Question 6 total

12
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"4

Marks available

Question Marking detalls AO1 | AOZ | AO3 | Total | Maths | Prac
(a) Electrical energy (or work) transferred [to other forms] per unit 1 1
[accept coulomb] of charge [passing between the two points]
h) .
( Either: Iin circuit= ﬁ (1) [= 15.0 mA] 1
160
(12.0-2.4)(1)
Ripermier = ————————— [ecfon 1
" Box10" | /1 .
1 3 3
=640[Q] (1)
9.6(1 12 x160
Or:Rr= W ><1E30{1)or2.4=x—{2)
24 160+ R;
=640 (1)
(c) (1) | [Resistance of thermistor decreases as temp increases]
pd across thermistor decreases (1)
So pd across fixed resistor increases because:
Either - ratio of pds across potential divider changes 5 2
Or - total pd must = 12.0 V (or equivalent) (1)
Alternative:
[Resistance of thermistor decreases as temp increases]
50 circuit current increases (1)
So pd across fixed resistor increases because F=IRand R is
constant or Fa 7(1)
(i) | At 30°C, Rauminor = 480 Q from graph (1)
160
Veoolng system = —————— = 12.0 (1) [ecfon R cior]
lmg syst 480 +160) ( [ Thermistor]
=30 (1)
Alternative:
28= L «12.0 (1)
(Rrpemiaer +160)
Ripermister = 926 [Q] (1)
Caorresponds to 25°C from graph (1)
Alternative:
28
I =——=00175[A] (1)
=760 (Al (
9.2
= =526 [03] (1
0.0175 Q1 (M
Corresponds to 25°C from graph (1)
Alternative:
2.8
I =——=00175[A] (1)
=160 (AL (
At 30°C, Riermiztor = 480 Q from graph (1)
9.2
IL=——=00192[A] (1
=280 (AL (1)
Alternative:
At 30°C, Riermistor = 480 Q from graph (1)
;=K:L:g 01875 [A] (1)
R (480+160)
V=IR=001875 =160 =3 [V] (1)
Final mark for all methods - Valid conclusion consistent with
answer: i.e. Claim incorrect - system activated at 8 <30°C (1) 4 4 3
(d) More effective at 0°C — 10°C (no mark)
Because:
Steeper gradient / larger change in resistance (1)
Greater sensitivity in this range / greater [fractional] change in R
per °C change in temperature or over the same temperature 2 5 9
range) (1)
Question total 2 4 6 12 6 2
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Ho

Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(a)

T~ Energy (per coulomb or unit charge) used in extemnal
resistor/circuit [1]

E- Energy (per coulombfunit charge) transferred by
source [or from chemical energy or from other forms] or
used in whole circuit [1]

Ir — energy (per coulomblunit charge) wasted/lost in
source or due to intemal resistance [1]

Use of ‘per coulomb’ or ‘unit charge” at least once [1]

(b)

1050% 107

Circuit current = =042[A][1]

. . 0.5
Total intemal resistance :E: 1.2 [@] ecfon I[1]

rean = 0.6 [Q] [1]

Substitution into Prt i.e. (0.42)7 » 0.6 x 60 (ecfon L ¥) [1]

Alternative:

Substitution into ~" e, (0-25) %60

fon T, r
. 06 (ecfon I, r)

Alternative:
Substitution into ITtie. 0.42 » 0.25 « 60 (ecfon I 1)

Energy dissipated = 6.3 [J] [N.B. Altemative — 6.4 J][1]

[C]

Either:
Total resistance of coils in parallel = 2.975 [Q] [1]
and total circuit resistance =4.175 [Q] ecf [1]

New current in circuit = i =072 [A][1]
4175

For the 4™ mark:

Rate of energy dissipation in each cell

=(0.72F » 0.6 = 0.31 [W] so Kiera cormrect (or ratio
calculated to be approx. 3)

Or

Energy dissipated in each cell in one minute

=(0.72 » 0.6 = 60 = 18.6 [J] so Kiera comect (or ratio
calculated to be approx. 3) [1]

Alternative:

Total resistance of coils in parallel = 2.975 [Q] [1]
and total circuit resistance = 4.175 [Q] ecf [1]
New current = 0.72 [A] and pd drop acress intemal
resistance =072« 12 =0.86 [V] [1]

Rate of energy dissipation in each cell

For the 4™ mark:

{043y

0.6
fo be approx. 3)

= 0.31 W] =o Kiera correct (or ratio calculated

Or
Energy dissipated in each cell in one minute
(0.43) %60

=T= 18.6 [J] so Kiera correct (or ratio

calculated to be approx. 3) [1]

Cuestion 1 total
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#H6

Marks available

Question Marking details AO1 AD2 AO3 Total Maths | Prac

(a) Label axis with units and suitable scale (1) 1

Plot all points correctly + %2 small square division (1) 1

Draw a smooth curve with maximum between 2.3 and 2.6 Q no

straight lines present (no requirement to extend back to the

ongin) (1) 1 3 3 3
(b) | (i) 6.0 [J] of [chemical] energy transferred/converted/work done to

electrical [potential] energy (1)

Per unit charge [or coulomb] [flowing through the cell/battery] (1) 2 2 2

(i) Using P=TIR(1) 1

Data point from graph when R=4.5Q, P =364 W (1) 1

Need 2 dp and within £ %4 small square

Calculation of current comrectly i.e. = 0.90[A] (1) 1 3 3 3

(iiy [Using E=V+1Ir (1) 1

Substituting correct values 6 = 0.90 « 4.5 + 0.90r ecf (1) 1

Internal resistance = 2.2[Q] (1) 1 3 3 3
(c) Power is higher/greater/larger (1)

Total resistance of circuit is less for all values of R (1) Accept 2 2 2

peak of graph shifts to left

Question total 5 6 2 13 9 13

STEMUP.CO.UK
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H#7

GQuestion

Marking details

Marks available

A1

ADZ

AD3

Total

Maths

Prac

2

{al

I

Rate of charge flow

AQ
Accept J=— only if AQ and Ar defined [accept @ and 1]
Ar

(i)

J C7 and C &' as units of F and I respectively clearly shown (1)
JC.“
Correct division seenie. — seen (1)

re

Or from alternative correct expression, e.g. R= e - 2

Or equivalent in terms of quantities.

[

(b)

I

Ithrough R = 1.2 A and I through Ry =0.8A (1)
V. 1R,
V, O08R
Or

Parallel combination calculated as 2R (1)

(=1.5) seen (1)

Potential divider:

R
«O=15(1
R+1IR (1

%]

{ii)

-
257 =9.00r 33—": 8.0 (1)

Fr=36Y or Fp =54V (1) Award 2 marks for either Fz or Fy
calculated comrectly.
36 54 18
=——=4500or R, =——=450 or — =450(1)
Rr 08 12 04
Alternative:

Total circuit R =% =758 (1)

SR
Paraliel and series combination shown to be = T“]
SR
T= TSand R=452 (1)

Alternative:
Understanding that I, + Fr=9 (1)
1.2R, + 0.8R; =9 (1) (award 2 marks for this only)

9
R, =R; =Rand R=E =4 5 Q clearly shown (1)

Accept reverse argument.

(c)

81
P (circuit) = 10.8W (1) (either Eor (12F=750r12x=9)

PinRg=(D4F =45=0T72W (1)

E= 13 seen (1)

0.72

Alternative:

P,=Pysince I, = I
Pr=4=Pysincelr=2x],
Pr=9xPysincelp=3 =l

Hence total circuit power = Py + Py + 4P + 9P,
= 15P,

Award (1) for correct individual power analysis
Award (1) for comect reason linked to currents
Award (1) for showing correct total P

()

Circuit resistance increases, leading to total current decreasing.
Power dissipated in circuit decreases (1)

¥ across R, has increased (from 1.8V to 3.0V), so P, increases /
Ithrough R has increased (from 0.4 A to 067 A) 20 Py
increases (1)

Hence ratic decreases (1) [only award from comect explanation]

Accept numerical explanation: e.g.

Circuit resistance is now 13.5 2 and circuit current = 067 A (1)
circuit power shown to be 8W and P, shown to be 2W (1)
Hence ratic decreases or is now 3 (1)

Alternative:

With T remowed, I through all remaining resistors is the same or
V across each is the same (1)

Use of 7T or FR or I*/R or power | energy dissipated in all three
resistors equal (1)

5o total P= 3 = Py or which is less than 15F, (1)

Question 2 total
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#8

#9

Marks available

Question Marking details AG1 | ADZ | AO3 | Total | Maths | Prac
5 {(a [(1) | Alresistors connected in parallel (1) 1
Usingl=L+i+i[or equiv] (1) 1
R R K 1 3 2 3
Reew = 1.44[0] (1)
(b) | (i) | (Adlemf)is the energy generated in the cell (1) 1
per colournb (1) 1
Loss of energy in circuit in the load resistor (E4) (1) 1
E —Tis the energy is lost in internal resistance (1) 1
Energy is conserved (1) 1
Re-arange gives r=—— (1) 1 B 1
(i) Substituting values in AT-ET 1) !
r=015[9] (1) 1 2 2
{iii) | Using P =R (1) 1
FP=045W] (1) 1
050W — has to be greater than the power dissipated (need 1 3 1
reason) (1)
Question 5 total 5 9 0 14 6 3
) . . Marks available
Question Marking details ACA AG2 | AO3 | Total | Maths | Prac
(a) (i) | For Left Hand Combination:
! :L—L+L(RHS seen in any correct form e.g i W1
R 2R R 2R 2R
R
=—(1
3 (1)
R 3R 3 3 3
Total R = E +R or Tseen (1
Alternative solutions possible e.g.
Sum of top and bottom branch = R (1)
R
Then parallel branch = 5(1)
R
Total R = E +R (1)
(i) | Right hand resistor circled (1)
Greatest current / greatest voltage (1) 2 2
b RA
®) Correct substitution into /=—
}_)
o 2.0x10°x 250 x 10" x 0.25x10° ) ’
o 1.20x10* 1 2 2
I=010[m] (1) (ecfon slip in powers of 10)
(c) (i) | n- free electron density. Accept- number of free electrons per unit 1 1
volume or per m* (or equivalent)
ii
( J Ratio Value Explanation
ny 1 Wires made of the same material 1
Jrlr 1 Wires in series
1, 1
v, 0.25 Correct explanation based on Awvs= 4wy
vy 69 @h= (4 Vo, 1 3
Award 1 mark for each cormrect row
(iii) ) 2
R ="—)I substituted into P=FR ie. P :I—:)E (1)
A 4
el I’pl
P =% and P, =;—) (or equivalent) - can award 1% mark
from one of these expres;sions
i
Ax=44.and I, =fand Px= 200 show: (1)
P
—= =41
P. o 3 3 3
Question total 4 10 0 14 8 0
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