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Q1.
Question . e . .
Number Acceptable answers Additional guidance Mark
C joule per coulomb. 1
Incorrect Answers:
A 15 recaiprocal of volt
B 15 definition of amp
D 1s definition of wait
Q2.
Question | Answer Mark
Number
D 1
Q3.
Question .- .
" Acceptable Answer Additional Guidance Mark
Number
Vi
C
I 1
Q4.
Question | Answer Mark
Number
D 1
Q5.
Question | Answer Mark
Number

| A
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Q6.
Question | Answer Mark
Number
C 1
Q7.
Question Answer Mark
Number
C 1
Q8.
Q_“Htm:.l Acceptable answers Adt.lm‘mal Mark
Number guidance
A The p.d. across the resistor added to the p.d. across the thernustor must 1
equal 6 V. This occurs when the current 1s 0.5 A 0.5
B assumes all the p.d. 15 across the thernustor
C assumes that resistor and thermistor connected 1n parallel
D assumes that the p.d. across the resistor and thermistor 15 more than 6 V
Q9.
Question | Answer Mark
Number
A 1
Q1lo0.
Question Answer Mark
Number
B 1
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Q11.
Question | Answer Mark
Number
B 1
Q1l2.
Question Answer Mark
Number
C 1
Q13.
Question | Answer Mark
Number
B 1
Q14.
Question | Answer Mark
{umber
C 1
Q15.
Question Acceptabl er Additional guid Mark
Number Acceptable answers y onal gnidance Mar
D In the dark the resistance of the LDR will be very large so a little below 6 V 1
practically all the potential difference of 6V will be across 1t.
A assumes the resistance of the LDE decreases to almost zero
B assumes the resistance of the LDR decreases a little
C assumes the resistance of the LDR increases a little
Q1le.
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Question Answer Mark
Number
D Step 4 1
Incorrect Answers:
A — this step uses the conservation of energy
B — this step is just a statement of Ohm’s law
C — thus step uses the conservation of energy
Q1l7.
Question Answer Mark
Number
A dark and cold 1
Incorrect Answers:
B — correct descniption for LDR but mcorrect for thermustor
C — mncorrect description for LDR but correct for thermmstor
D — mcorrect description for LDR and incorrect for thermustor
Q18.
Question | Answer Mark
Number
D 1
Q1lo9.
Q_uesnon Acceptable Answer Additional Guidance Mark
Number
*  Ammeter in series with LED and
voltmeter in parallel with LED (1) 1
Q20.

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



Question Answer
Number
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(high resistance) so very little /negligible/zero current in the voltmeter
Or because otherwise a current would pass through the voltmeter

Or so the total resistance of the parallel combination 1sn’t changed
Or because otherwise total resistance of parallel combination would

be reduced (1)
because that would change /increase the current in the ammeter
Or
because that would mean the current through the ammeter was different
to (larger than) the current through the component (1) 2
Total for guestion 2
Q21.
Question | Answer Mark
Number
L=5L+t] (possible reference to (Q/t); etc acceptad) (1)
Charge 1s conserved Or Conservation of charge Or charge mto point = charge
out of pomt Or no charge lost (1)
Correct reference to same time (1) 3
{e.z. same charge etc in same time Or (Q/t); = (Q/t), + (Q/1); etc)
Total for question 3
Q22.
Question Acceptable Answer Additional Guidance Mark
Number
# The replacement charger will still have MP1: may be awarded for use
to supply the same charge (6510 C) (1) | 0£6510 C 1n a calculation for
MP2
* The replacement charging plug takes
more time to charge @ _ _
Or the old charging plug takes less MP2 calculation to support this
time to charge using t = Q/T Or 1if the phone
uses 1A the time to charge will
. be the same
* Replacement charging plug uses a
lower current therefore reduces heating (1
effect
® The phone may try and draw a current (1)
of | A which may damage the
charging plug 4
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Q23.
Question Answer Mark
Number
(a) Correct curve i + + section (accept F'—J or ] — V' graph but axes
must be labelled) (1)
Symmetrical negative curve (accept if + curve incormrect) (1) 2
I.-‘.
>V
(b)
Dnift velocity (of electrons) increases (as current increases)
Or electrons gain (kinetic) energy (as current increases)
Or rate of flow of electrons/charge increases (as current increases) (1)
More (frequent) collisions of electrons with lattice 1ons (1)
lattice 1on vibrations increased
Or (More) energy dissipated as heat in lattice
Or (More) energy transferred when electrons collide with lattice
1010s (1) 3
{accept charge carriers for electrons and atoms/ions/particles for
lattice 1ons.)
Taotal for question 5
Q24.
Question Acceptable Answer Additional Guidance Mark
Number
(i) Example of calculation
Use of 3600 x W h to give energy 691 Wh=691=3600s=24
stored = 24900 (I) (1) | 8761
1
Question Acceptable Answer Additional Guidance Mark
Number
(11) Example of calculation
Use of V= W/Q M | @==ZI=6512C
(ect for calculated energy from
0=6510C (1) | @)
{show that value gives 0 = 6345 () 2
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Question
Number

Acceptable Answer

Additional Guidance
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(i)

o Useof @ =ItOr W=TIt

o Usecof 2

e +=20()

me in seconds

3600

(1)

(1)

(L

Example of calculation

8512 C
=——=72356%
77556 s

f=———=201h

3600

{ecf for calculated charge from
(a)®)

(show that value gives r = 2.02 h)

Q25.

Question
Number

Answer

Mark

(a)

O = It stated

A 15 a unit of current and h 1s a umit of time (hence Ah 1s charge)

Or

use of @ = Ir with values m A and h
Completed by conversion of h to s and use of C

(1)
(1)

(1)
(1)

(b)

Use of W=1IFr
W=100007

Example of calculation
W=019Ax10hx15V

=019A%x10=60=x60sx15V

W=1026017

(1)
(1)

(c)

Useof W= 0V
Energy = 86001

Example of calculation

W="7T200C
=3564017

x12V

(lack of J only penalised once in (b) and (c) )

(1)
(1)

(d)

Use of efficiency = (output energy/mput energy) * 100%

{It must be their (c) divided by therr (b)}

Efficiency = 86% (accept 0.86) Use of 10260 J —84%
ecf their values from (b) and (c) (Do not award MP2 1if efficiency 1s =100%)

Example of calculation

Efficiency = (8640 J = 10000 J) x 100%

= 86%

(1)

(1)

Total for question

Q26.
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t]_uestio:‘l Acceptable Answer Additional Guidance Mark
Number

(@

* The IV graph of an ohmic conductor

) = .. MP1 accept converse argument
15 a straight line through the onigin P

MP2 dependent on MP1

Or V 1s directly proportional to [ (1)
* Hence Ohm's law 15 not obeyed for (L
the LED 2
t%uesnot} Acceptable Answer Additional Guidance Mark
Number
(i) Lo Example of calculation:
Either IV, =5V
e Vig =2V (from graph) 1) ;o
o Useof Vg + ¥, =5V a "VR=3T‘*_
V R=—2Y ___1670
. UEEfo-.’:? (1) 18x107A
« R=170Q (1
Or
4 1
s Useof R= I— @
I (1)
s Vigm =2V (from graph) M
* Useof R,y + R=2780)
e R=1700 O 4

Q27.
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Question
Number

Answer

fhpnnlinpph

Mark

(a)

The (maxinum) length 1s {directly) proportional to the area

@

1

(b)(3)

Useof plid =R
R=134(Q)

Example of calculation
R=168*10"0m=80m=10x10"m’
R=1340

)
@)

(]

(b)(ii)

Useof P=FR
P =160 W allow ecf from (1)

Example of calculation
P=(11AYx=1340Q
P=162W (157 W if they use 1.3 Q)

@
@)

[

(b) (i)

Use of V=IR Or use of P = FT Or use of P = I*/R
V" =13V allow ecf from (1) and/or (11)

Example of calculation
F=11A=134Q=147V (143 Vif 1.3 Q15 used)

@)
@)

(3]

(c)

To prevent (use of a cable with) resistance that 1s too large
(Accept answers that refer to maintaining or not exceeding a resistance of about

130)

Meaning more energy / power / p.d. available for the shredder

@

@

(3]

Total for Question

Q28.
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Question | Answer Mark
Number

(a) Operable circut with bulb and power supply variable to 12 'V (1gnore meters) (1)
Ammeter correctly positioned (1)
Voltmeter correctly positioned (1)
3
(volimeter may be across ammeter as well. or whole circuit — but not across
anv additional resistive components such as a variable resistor)
(b)(1) The gradient of this graph 1s the rate of change of current with p.d. (1)
Resistance 1s the ratio of pd/current
Or It 1s calculated using a value of pd + the corresponding value of current
Or 1t 1sn’t a straight line so the gradient 1s not R (1) 2
{credit R not constant. so value at 6 V isn’t applicable to other voltages)
(b)(ii) | UseofR=FA (1)
R=4760Q (1) 2
Example of calculation
R=600V/126A
R=4760Q
*(c) (QWC — Work must be clear and organised in a logical manner using
technical wording where appropriate)
The resistance increases (1)
(Because) the temperature increases (accept heats up) (1)
Increasing the amplitude of the oscillation of the lattice 1ons ()
Leading to more (frequent) collisions of electrons with lattice 1ons (1) 4
Allow converse marks for an explanation explicitly based on decreasing
potential difference
Total for question 11
Q29.
%ﬂ:: Acceptable answers Additional guidance Mark
(a) _ ) ) Example of calculation
Use of R = F/T using pair of points @
from the g[aph R=700V/144 A
R=490 D | r=4860 2
%‘;:;::: Acceptable answers Additional guidance Mark
®) _ _ .
Calculated resistance point plotted (1
correctly at (4.9 Q. 7.0 V) 490 —
Resistmce | "
Resistance increases (constantly) with (1)
potential difference 3
B
Positive intercept with y-axis (less than o)) ool aielefleV
value from (a))
MP3 conditional on MP2 being
awarded.
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Or greater chance of collision

* due to the increase 1n resistance,
current doesn’t increase in proportion
to potential difference
Or due to the increase in resistance
the ratio of I'V decreases

MP1 don’t award for “increased rate of
flow’

MP2 to award mark there must he the
idea of increased/greater energy
transfer between electrons and 1ons

theonlin
%‘;::E:: Acceptable answers Additional guidance Mark
# (€) This question assesses a student’s
ability to show a coherent and The following table shows how the m_:lrks'
logically structured answer with should_be awarded for structure and lines of
linkages and fully-sustained [easomng §
reasoning Number of marks
Marks are awarded for indicative :::;i;‘i t:::;—d lines
content and for how the answer 1s ofreasonilng
stru::m.re-d and shows lines of Answer shows a >
Teasomng. coherent and logical
The following table shows how the structure with
marks should be awarded for linkage and fully
structure and lines of reasoning 5115‘3”1_‘3‘31 lines of
reasoning
Number of Number of marks femonstrated
indicative points awarded for throu ghofmt
SEEN I Answer mdicative pomts = -
5 3 Answer 1s pa_rtmlly 1
54 3 structured with some
3 5 linkages and lines of
- = reasoning
1 1 Answer has no 0
0 0 linkage between
points and 15
L unstructured
Indicatiy e.coutent Accept charge camiers for electrons and only
* (As Vmgreafses) o penalise once for omission of charge carriers
accelemnqmvelccﬁy’energy of or lattice ions
electrons increases
* greater energy transfer in collisions Linkage marks
with lattice / 10ns Number of Paossible linkage
* increasing the temperature of dicative ) marks
metal/filament/ions content points
awarded
* amplitude of vibrations of lattice/ 1ons 01 0
increases ’
6
- S 2,3
* collision (rate) between lattice fions ’ 1
and electrons increases 4,56 2
Or shorter distance between collisions
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