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Question
Number
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Mark

Q2.
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Question | Answer Mark
Number
(b) Diagram mark for parallel plate: a nunmimum of 3 parallel equispaced
lines touching plates (1gnore edge effect) (1)
Diagram mark for point charge: mimimum of 4 equispaced radial lines
touching charged point (1)
Direction of fields correct for both diagrams consistent with charges (1)
labelled
@
Parallel plate - field strength same at all points
Point charge - field strength decreases with (increasing)distance from pomt (1) 5
Or obeys mnverse square law
Q3.
Question . B,
Acceptable answers Additional guidance Mark
number

=

This question assesses a student’s
ability to show a coherent and logically
structured answer with linkages and
fully-sustained reasoning.

Marks are awarded for indicative
content and for how the answer 15

structured and shows lines of reasoning.

The following table shows how the
marks should be awarded for indicative
content.

Number of Number of
indicative marks awarded
marking for indicative
points seen 1n | marking poinis
answer
] 4
5—4 3
32 2
1 1
0 0

Guidance on how the mark scheme
should be applied:

The mark for indicative content
should be added to the mark for lines
of reasoning. For example, an answer
with five indicative marking points
which 1s partially structured with
some linkages and lines of reasoning
scores 4 marks (3 marks for
indicative content and 1 mark for
partial structure and some linkages
and lines of reasoning).

If there are no linkages between
points, the same five indicative
marking points would yield an
overall score of 3 marks (3 marks for
indicative content and no marks for
linkages).
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Question Acceptable answers Additional guidance | Mark
number
* The following table shows how the marks should be
(continued) | awarded for structure and lines of reasoning.
Number of
marks
awarded for
structure of
answer and
sustained
line of
reasoning
Answer shows a coherent and )
logical structure with linkages
and fully sustained lines of
reasoning demonstrated
throughout
Answer 1s partially structured 1
with some linkages and lines of
reasoning
Answer has no linkages 0
between points and 1s
unstructured
ti Additional
Question Acceptable answers Lonal | Arark
number guidance
) . Indicative content
(continued)
¢ At terminal velocity the forces on the drop are balanced OR
weight = drag
¢ The p.d creates an electrostatic force acting upwards on the
drop
The electrostatic force increases as p.d. increases
¢ The net upward force causes the drop to have a negative
acceleration
* As speed decreases the drag decreases
* The drop remains stationary when the forces are balanced
OR until the drop remains stationary when weight =
electrostatic force 6
Q4.
Question . . .
Number Acceptable answers Addirional guidance Mark
1 (1

* A region where a charged particle
eXperiences a
force/acceleration
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Q5.

Question
Number

Answer

Mark

(a)

At least three vertical lines spread over symmetrically over more

than half of the plate length and touching both plates.
(1gnore edge ones that might curve)
All equispaced and parallel [don't allow gaping to avoid oil

drop]

Arrow pointing downwards

(1)
(1)
(1)

(b)

Negative / - / -ve
( negative and/or positive does not get the mark)

(1)

(c)

Upward force labelled: Electric (force) Or Electrostatic (force)
Or force due to electric field Or electromagnetic (foree)

[do not accept repulsive/attractive force. If EQ used, the symbols

must be defined]
Downward force labelled: mg. weight. W. gravitational force

(for both marks the lines must touch the drop and be pointing
away from it. Ignore upthrust if drawn but one mark lost for
each extra force added)

(1)

(1)

()@

E=5100V/2 cm

Conversion of ¢m to m .
Use of OE = mg (1.18 x 10 kg)
p=46x10"C

(E=255000(V 111_1) scores MP1 & 2.
unit conversion missed — Q =4.62 x 107 C scores MP1 & 3

if ¥is halved — 0 =923 x 107° C scores MP1 .2 & 3)

Example of calculation

E=V/d

F=EQ=mg

Q=mg/E=mgd/V

Q=(1.20 x 10"* kg x 9.81m s2x 0.02 m) / (5100 V)
Q=462x10"C

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

(d)(ii)

Answer to (d}(1) divided by e

3 electrons Or sensible integer number less than 500
(answers with very large numbers of electrons can get MP1
only)

Example of caleulation

Number of electrons = 4.62 x 10 C /1.6 x 10 C
Number=2.9 i.e. 3 electrons.

(1)
(1)

Total for question

12
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Q6.

Question | Answer Mark
Number
(a) Arrow(s) downwards (1) 1
(b) Usc of E = Vid (1)
Useof F = Eg (1)
F=51x10 "N 1 |3
Example of calculation
F=(160V x1.6x107 C)/5.0x10 m
F=512x10""°N
(c) Between the plates there i1s an acceleration/force which is (1)
vertical upwards
(1)
Constant horizontal velocity
Outside the plates no (electric) field /force acts (1 |3
Or Outside the plates speed so large that gravitational effect
negligible
(d)(i) | Release of (surface) electrons due to heating (1) 1
(d)(ii) | Use of By = ¥2mv™ (1)
Use of V =W/Q (1)
pd. =410V (1 |3
Example of calculation .
Ee=9.11 x107 kg x (1.2 x10" m s™)*/2
Ex=6.56 x1077T
p.d.=(6.56 x 1077 1)/(1.6 x 1077 C)
p.d. =410V
Total for question 11
Q7.
Question | Acceptable answers Additional | Mark
Number guidance
The only correct answer is C ’

A 1s not correct as Epga = F/Q = 10F, if d halved then E,g.— 20F
B 1s not correct as Emnal = F/Q = 10F, if d halved then Epe— 20F
D 1s not correct as Einna = F/'Q = 10F, 1f d halved then Fafe= 20F
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Q8.

Q9.

Q1lo0.

Question

Number

Acceptable answers

Additional guidance

Mark

The only correct answer is B

A is not correct because this is a
uniform field so F constant

C is not correct because this is a

uniform field so F constant

D is not correct because this is a uniform
Jfield so F constant

F

Question
Number

Acceptable answers

Addirtional guidance

Mark

1)

s  Charged parficle/hair
attracts/repels

Or charged/hair experiences a
force

(1)

Question
Number

Acceptable Answer

Additional Guidance

Mark

@

* Electrc field vertically
downwards (from top plate to @
bottom plate) @
* NMMagnetic field mto paper

(&)
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Question

- Acceptable Answer Additional Guidance Mark
Number
ii I Do not award MP4 if incorrect 1on charge used
@ Use of E = _.i n N
G )
Use of Fy = EQ (1) Exmm:ile of calu:ulafmn.
Jse of F, @ | E=L-1PV  _si00vm®
Use of F; = BOv d _ 25x102m
Show that these forces areequal (7
(ifvis22x10°ms™) F=EQ=5400Vm™ x1.6%107° C=8610"N
and hence state that B 15 suitable
F=BOv=245x107T =1 6x107°C = 22x10°ms™
=8.6+107°N 4
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Mark Scheme

Q1.

Question
Numiber

Answer

Marlk

Q2.



https://stemup.co.uk

Question

Answer Additional guidance | Mark
Number
(a)(i) | thermionic emission (1)
%’ﬁ_ﬁg:: Acceptable Answer Additional guidance Mark
(a)(ii) Example of calculation:
+ equate imy®and VQ (1) |E=1500V x 1.6 x1071°C=24x1071¢]
e p=23x10" ms™ _ [2xzaxioie) 7 -1
{1} v—_\llm—ijlﬂ m s
(2)
LOEEIT Acceptable Answer Additional guidance | Mark
Number
(b)(1) |« useof F=EQ and E =~ (1)
OR seeF = ?
* equate F = ma and
F=EQ (1)
(2)
%t?i';gp Acceptable Answer Additional guidance Mark
(b)(ii)| » wuse ofspeed = (1) | Example of calculation:
distance/time
= o =B7x107%s
o t=87x1071°(s) (1) ' e
* use ofa=;—q (1)1 S50V x Lex107*¢C 8.7 % 10~10 512
5= 2%\ 00Imx 911 x 1031 kg) < BT % s)
* use of s = ut +Za? (1)
with u = 0 and s=33x10"%*m (6)
vertical
acceleration to
find s
e s=33x107*m (1)
LEERIT Acceptable Answer Additional guidance Mark
Number
(c) e useof V=Vo 2 (1) | Example of calculation:
« vertical line (1) | Vo =53V xv2 =75V
« positive and negative (1)
deflection shown
s  maximum (1)
deflection 75 V
(4)
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Q3.

Question | Answer Mark
Number
(b) Diagram mark for parallel plate: a minimum of 3 parallel equuspaced
lines touching plates (1gnore edge effect) (1)
Diagram mark for point charge: munimum of 4 equispaced radial lines
touching charged point (1)
Direction of fields correct for both diagrams consistent with charges (1)
labelled
)]
Parallel plate - field strength same at all points
Point charge - field strength decreases with (increasing)distance from point (1) 5
Or obeys inverse square law
Q4.
Question Acceptable answers Alil:.hhunal Mark
number guidance
(b) ¢ Equate the electric force and the gravitational force (1) gE =mg
¢ Use of E=V/d to obtain g = megd/T (1) g(Vid) =mg
= mgd'V
g £ 2
(c) An explanation that makes reference to- Indication
¢ Electrostatic/upward force (on drop) would be greater than ?fwhl_(:h
the weight/downward force (1) g‘;:;ef
* So drop would accelerate upwards (1) unbalanced 2
15
sufficient.

Q5.
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Question
Number

Answer

Mark

()

At least three vertical lines spread over symmetrically over more
than half of the plate length and touching both plates.

(ignore edge ones that might curve)

All equispaced and parallel [don't allow gaping to avoid oil

drop]

Arrow pomting downwards

(1)
(1)
(1)

(b)

Negative / - / -ve
( negative and/or positive does not get the mark)

(1)

Upward force labelled: Electric (force) Or Electrostatic (force)
Or force due to electric field Or electromagnetic (force)
[do not accept repulsive/attractive force. If EQ used. the symbols

must be defined]

Downward force labelled: mg. weight. W. gravitational force

(for both marks the lines must touch the drop and be pointing
away from it. Ignore upthrust if drawn but one mark lost for
each extra force added)

(1)

(1)

()@

E=5100V/2cm

Conversion of cm to m .
Use of OE = mg (1.18 x 10 kg)
0=46x10"C

(E=255000(V 111_1) scores MP1 & 2.
unit conversion missed — @ =4.62 x 10777 C scores MP1 & 3

if ¥is halved — 0 =9.23 x 107° C scores MP1 .2 & 3)

Example of calculation

E=V/d

F= EQ=mg

Q=mg/E=mgd/V

Q=1(1.20 x 10 kg x 9.81m 2% 0.02 m) / (5100 V)
Q=462x10"C

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

(d)(ii)

Answer to (d)(1) divided by ¢

3 electrons Or sensible integer number less than 500
(answers with very large numbers of electrons can get MP1
only)

Example of calculation

Number of electrons =4.62 x 10 C /1.6 x 10° C
Number = 2.9 i.e. 3 electrons.

(1)
(1)

Total for question

12

Q6.
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Question | Answer Mark
Number
(a) Arrow(s) downwards (1) 1
(b) Use of E = V/id (1)
Useof F = Eg (1)
F=51x10 "N (1) 3
Example of calculation
F=(160V x1.6x1077C)/5.0x10 m
F=512x107°N
(c) Between the plates there 1s an acceleration/force which 1s (1)
vertical upwards
)
Constant horizontal veloeity
Qutside the plates no (electric) field /force acts (n |3
Or Outside the plates speed so large that gravitational effect
negligible
(d)(i) | Release of (surface) electrons due to heating (1) 1
(d)(ii) | Use of Ex = ¥amv™ (1)
Use of V =W/Q (1)
p.d. =410V 1 |3
Example of calculation } 1
Ee=9.11 x102 kg x (1.2 x10" m s™)/2
Ex=6.56 x107'T
p.d.=(6.56 x1077 /(1.6 x107°C)
p.d. = 410V
Total for question 11

Q7.
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Question Answer Mark
Number

(a) (Electric field strength (at a point 1n a field) 1s) the force per unit (1)
charge
(accept force per coulomb of charge)

1 | 2

Acting on a (small) positive charge.

(b)(i) Use of E = kO/~ (1)
Electric field due to O; =4.1(1) x 10° (NC™) (1)
Use of 11.9 cm to find field due to O, (1)
Or .
Use of E = KO/ (1)
Use of E1/E2=01 122/ 02 r12 S; 3
EI .E: =1
Example of calculation
Electric field due to O, )
=(899x 10° Nm*C ) x (3 x10° C)/(8.1x 107%)°
=411%x10° NC™
Electric field due to O
=(8.99x 10° Nm’ C™?) % (6.5 x 107° C)/(11.9x
107) =413x10° NC™

(b)(ii) (Force on charge 1s) zero/neghigible/approx zero (1) 1
(Allow values less than 0.1 N)

(b)(iii) At midpoint repulsive force due to O- > repulsive force due to
O, Or the resultant field/force is repulsive (1)
Work must be done against the repulsive force/field to move the . ,
charge to this position. @ -
Total for question 3

Q8.
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Question

Number Acceptable answers Additional guidance Mark
* This question assesses a student’s ability to Guidance onhow the mark scheme should be
show a coherent and logical structured answer applied: The mark for The following table
- = . . shows how the marks should be awarded for
with linkage and ﬁJllj,'—S._LLSTgﬂJE_*d reasoning. structure and lines of reasoning
Marks are awarded for indicative content and Tumber of marks
for how the answer is structured and shows awarded for
lines of reasoning. structure and lines of
The following table shows how the marks [easommg
= g - Answer shows a 2
should be awarded for indicative content. coherent and logical
Number of Number of marks structure with linkage
indicative points awarded for and fully sustained
SEetl 111 answer indicative pomts lines of reasoning
5 3 demonstrated
throughout
54 3 Angwer is partially 1
3-2 2 structured with some
1 1 ljﬂkaggs and lines of
Teasoning
0 Answer has no 0
linkage between
_ oints and is
Indicative content EJJst'uched
+  There is an altemating p.d /E-field
»  P.d/E-field accelerates protons between dees 3-1-1}“]3*" of IC Possib]e linkage
polnts ImArkKs
+  Magnetic field perpendicular to plane of dees 0,1 0
23 1
*  Proton path curved by magnetic field 156 3 g

As velocity of protons increases radins of path in
dees Increases

The time for which a proton is in a dee remains
constant
Or the frequency of p.d./E-field is constant

IC2 accept “m the gap” for between dees. Accept
mcreases Ex for accelerates

IC3 accept vertical or upwards for perpendicular
to plane.

IC5 accept reference to r=p/BQ

Q9.
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Question .. . )
Number Acceptable answers Additional guidance Mark
Example of derivation:
+ Equates F=Bev and F=¢eF (1) Bev= cE
« Substitutes E= 7'/d ay |Fomere
Or F=el"/dseen Bi :J'i
) ) ned d
* Replaces v with [/ nad a BI @
V, =—
*  Substitute 4 = 4 = ¢ and leads to " net
given equation 1)
) Alternative:
Alternative: BIl = OF
o Equates F=Blland F=QEwith (1) | Tofalcharge O=nedl
() 1dentified as total charge gj:‘l B ﬂefl{E ' d
= nedVa/
Fg=BI/net
*  Substifutes E=F/d
Or F=0V/dseen
*  Substitutes Q= nedl and cancels /
s Subsfifute 4 = d = { and leads to
given equation
Q10.
gu“ﬁm,' Acceptable Answer Additional Guidance Mark
Number
® ¢ Useof F=EBQvand F = EQ 4y
¢  Algebra to show v = g (1) )
(ii) o Useof W =0QV and E, = Example of calculation:
L2 B taxiotvm! vt
2 £ @ | YTE~ 1..5><1u‘3'r2 m v
¢ Useofv= z @ |e (9.33 % 10°ms™ )
—= =174 x10' Ckg! 3

—=17x10"'Ckg™*
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Mark Scheme

Q1.

Question
Numiber

Answer

Marlk

Q2.
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Question

Answer Additional guidance | Mark
Number
(a)(i) | thermionic emission (1)
%’ﬁ_ﬁg:: Acceptable Answer Additional guidance Mark
(a)(ii) Example of calculation:
+ equate imy®and VQ (1) |E=1500V x 1.6 x1071°C=24x1071¢]
e p=23x10" ms™ _ [2xzaxioie) 7 -1
{1} v—_\llm—ijlﬂ m s
(2)
LOEEIT Acceptable Answer Additional guidance | Mark
Number
(b)(1) |« useof F=EQ and E =~ (1)
OR seeF = ?
* equate F = ma and
F=EQ (1)
(2)
%t?i';gp Acceptable Answer Additional guidance Mark
(b)(ii)| » wuse ofspeed = (1) | Example of calculation:
distance/time
= o =B7x107%s
o t=87x1071°(s) (1) ' e
* use ofa=;—q (1)1 S50V x Lex107*¢C 8.7 % 10~10 512
5= 2%\ 00Imx 911 x 1031 kg) < BT % s)
* use of s = ut +Za? (1)
with u = 0 and s=33x10"%*m (6)
vertical
acceleration to
find s
e s=33x107*m (1)
LEERIT Acceptable Answer Additional guidance Mark
Number
(c) e useof V=Vo 2 (1) | Example of calculation:
« vertical line (1) | Vo =53V xv2 =75V
« positive and negative (1)
deflection shown
s  maximum (1)
deflection 75 V
(4)
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Q3.

Question | Answer Mark
Number
(b) Diagram mark for parallel plate: a minimum of 3 parallel equuspaced
lines touching plates (1gnore edge effect) (1)
Diagram mark for point charge: munimum of 4 equispaced radial lines
touching charged point (1)
Direction of fields correct for both diagrams consistent with charges (1)
labelled
)]
Parallel plate - field strength same at all points
Point charge - field strength decreases with (increasing)distance from point (1) 5
Or obeys inverse square law
Q4.
Question Acceptable answers Alil:.hhunal Mark
number guidance
(b) ¢ Equate the electric force and the gravitational force (1) gE =mg
¢ Use of E=V/d to obtain g = megd/T (1) g(Vid) =mg
= mgd'V
g £ 2
(c) An explanation that makes reference to- Indication
¢ Electrostatic/upward force (on drop) would be greater than ?fwhl_(:h
the weight/downward force (1) g‘;:;ef
* So drop would accelerate upwards (1) unbalanced 2
15
sufficient.

Q5.
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Question
Number

Answer

Mark

()

At least three vertical lines spread over symmetrically over more
than half of the plate length and touching both plates.

(ignore edge ones that might curve)

All equispaced and parallel [don't allow gaping to avoid oil

drop]

Arrow pomting downwards

(1)
(1)
(1)

(b)

Negative / - / -ve
( negative and/or positive does not get the mark)

(1)

Upward force labelled: Electric (force) Or Electrostatic (force)
Or force due to electric field Or electromagnetic (force)
[do not accept repulsive/attractive force. If EQ used. the symbols

must be defined]

Downward force labelled: mg. weight. W. gravitational force

(for both marks the lines must touch the drop and be pointing
away from it. Ignore upthrust if drawn but one mark lost for
each extra force added)

(1)

(1)

()@

E=5100V/2cm

Conversion of cm to m .
Use of OE = mg (1.18 x 10 kg)
0=46x10"C

(E=255000(V 111_1) scores MP1 & 2.
unit conversion missed — @ =4.62 x 10777 C scores MP1 & 3

if ¥is halved — 0 =9.23 x 107° C scores MP1 .2 & 3)

Example of calculation

E=V/d

F= EQ=mg

Q=mg/E=mgd/V

Q=1(1.20 x 10 kg x 9.81m 2% 0.02 m) / (5100 V)
Q=462x10"C

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

(d)(ii)

Answer to (d)(1) divided by ¢

3 electrons Or sensible integer number less than 500
(answers with very large numbers of electrons can get MP1
only)

Example of calculation

Number of electrons =4.62 x 10 C /1.6 x 10° C
Number = 2.9 i.e. 3 electrons.

(1)
(1)

Total for question

12

Q6.
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Question | Answer Mark
Number
(a) Arrow(s) downwards (1) 1
(b) Use of E = V/id (1)
Useof F = Eg (1)
F=51x10 "N (1) 3
Example of calculation
F=(160V x1.6x1077C)/5.0x10 m
F=512x107°N
(c) Between the plates there 1s an acceleration/force which 1s (1)
vertical upwards
)
Constant horizontal veloeity
Qutside the plates no (electric) field /force acts (n |3
Or Outside the plates speed so large that gravitational effect
negligible
(d)(i) | Release of (surface) electrons due to heating (1) 1
(d)(ii) | Use of Ex = ¥amv™ (1)
Use of V =W/Q (1)
p.d. =410V 1 |3
Example of calculation } 1
Ee=9.11 x102 kg x (1.2 x10" m s™)/2
Ex=6.56 x107'T
p.d.=(6.56 x1077 /(1.6 x107°C)
p.d. = 410V
Total for question 11

Q7.
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Question Answer Mark
Number

(a) (Electric field strength (at a point 1n a field) 1s) the force per unit (1)
charge
(accept force per coulomb of charge)

1 | 2

Acting on a (small) positive charge.

(b)(i) Use of E = kO/~ (1)
Electric field due to O; =4.1(1) x 10° (NC™) (1)
Use of 11.9 cm to find field due to O, (1)
Or .
Use of E = KO/ (1)
Use of E1/E2=01 122/ 02 r12 S; 3
EI .E: =1
Example of calculation
Electric field due to O, )
=(899x 10° Nm*C ) x (3 x10° C)/(8.1x 107%)°
=411%x10° NC™
Electric field due to O
=(8.99x 10° Nm’ C™?) % (6.5 x 107° C)/(11.9x
107) =413x10° NC™

(b)(ii) (Force on charge 1s) zero/neghigible/approx zero (1) 1
(Allow values less than 0.1 N)

(b)(iii) At midpoint repulsive force due to O- > repulsive force due to
O, Or the resultant field/force is repulsive (1)
Work must be done against the repulsive force/field to move the . ,
charge to this position. @ -
Total for question 3

Q8.
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Question

Number Acceptable answers Additional guidance Mark
* This question assesses a student’s ability to Guidance onhow the mark scheme should be
show a coherent and logical structured answer applied: The mark for The following table
- = . . shows how the marks should be awarded for
with linkage and ﬁJllj,'—S._LLSTgﬂJE_*d reasoning. structure and lines of reasoning
Marks are awarded for indicative content and Tumber of marks
for how the answer is structured and shows awarded for
lines of reasoning. structure and lines of
The following table shows how the marks [easommg
= g - Answer shows a 2
should be awarded for indicative content. coherent and logical
Number of Number of marks structure with linkage
indicative points awarded for and fully sustained
SEetl 111 answer indicative pomts lines of reasoning
5 3 demonstrated
throughout
54 3 Angwer is partially 1
3-2 2 structured with some
1 1 ljﬂkaggs and lines of
Teasoning
0 Answer has no 0
linkage between
_ oints and is
Indicative content EJJst'uched
+  There is an altemating p.d /E-field
»  P.d/E-field accelerates protons between dees 3-1-1}“]3*" of IC Possib]e linkage
polnts ImArkKs
+  Magnetic field perpendicular to plane of dees 0,1 0
23 1
*  Proton path curved by magnetic field 156 3 g

As velocity of protons increases radins of path in
dees Increases

The time for which a proton is in a dee remains
constant
Or the frequency of p.d./E-field is constant

IC2 accept “m the gap” for between dees. Accept
mcreases Ex for accelerates

IC3 accept vertical or upwards for perpendicular
to plane.

IC5 accept reference to r=p/BQ

Q9.
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Question .. . )
Number Acceptable answers Additional guidance Mark
Example of derivation:
+ Equates F=Bev and F=¢eF (1) Bev= cE
« Substitutes E= 7'/d ay |Fomere
Or F=el"/dseen Bi :J'i
) ) ned d
* Replaces v with [/ nad a BI @
V, =—
*  Substitute 4 = 4 = ¢ and leads to " net
given equation 1)
) Alternative:
Alternative: BIl = OF
o Equates F=Blland F=QEwith (1) | Tofalcharge O=nedl
() 1dentified as total charge gj:‘l B ﬂefl{E ' d
= nedVa/
Fg=BI/net
*  Substifutes E=F/d
Or F=0V/dseen
*  Substitutes Q= nedl and cancels /
s Subsfifute 4 = d = { and leads to
given equation
Q10.
gu“ﬁm,' Acceptable Answer Additional Guidance Mark
Number
® ¢ Useof F=EBQvand F = EQ 4y
¢  Algebra to show v = g (1) )
(ii) o Useof W =0QV and E, = Example of calculation:
L2 B taxiotvm! vt
2 £ @ | YTE~ 1..5><1u‘3'r2 m v
¢ Useofv= z @ |e (9.33 % 10°ms™ )
—= =174 x10' Ckg! 3

—=17x10"'Ckg™*
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Mark Scheme

Q1.
Question | Answer Mark
Number
D 1

Q2.
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Question
Number

Answer

Mark

(a)(@)

Wimg and T correct
F/E/ electric force correct

Example of diagram

'/1
=
-

b

()
(1

(B~

(a)(ii)

See Teos 8=W

See Tsinf=F

Or

Draws a comrect triangle of forces

Correctly labels 8

(if a triangle 15 drawn 1t must be a closed polygon with correctly orientated
direction of arrows)

(L
(D

(L
(D

(3]

(b)(D)

Records 1pair of values from graph

Records 2nd pair of values from graph

Use of F 7

Shows that Fym P=F 3?‘:3

{accept answers with or without the powers of ten mcluded)

Example of answer
Ignonng powers of 10
115 N = 20" m" = 46000
51N = 30" m" = 45900

(L
(D
(L
(D

(b)(id)

Uses constant from (b) ignonng powers of ten errors
Or uses a pair of values from graph

Use of F = kQ; 0, #* with 1.6 x 107° C
0=72x107C

Example of answer

100 0° = 46000 x 10° Nm’ /899 = 10° Nm* C™
O =512x=10"¢C*

0=72x10"C

(D
(L
(D

Total for guestion

11

Q3.
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Question
Number

Answer

Mark

(a)

Weight/W/mg vertically down
Tension/T parallel to thread and pointing away
Electrical (force) horizontal to left

Accept electrostatic (foree). repulsive (force). coulomb (force)
repelling (force). Do not accept just F or drag

All three correct 2 marks
Any two correct 1 mark

The lines must start on the ball and have arrow heads to indicate
direction.

Minus 1 mark for each extra force line.

(Candidates who draw forces on M correctly but also include forces
on N score 1)

(b)(i)

Use of Tcos 35°=mg Or T sin 55° =mg
g to kg and = 9.81
Tension =3.2 = 10™ (N)

Example of calculation

Tcos35%=m

T=(2.7 % 10° kg x 9.81 Nkg') / cos 35°
T=00323N

(6]
1)
0y

(b)(ii)

Equates electric force to T sin 35° Or T cos 55° Or W tan 35°
Or use of pythagoras

Fg=0.018 Or 0.019 (N)

(Fe = 0.017 N if show that value used. ecf T from (1)

Example of calculation
Fe=0.032 x sin 35°
Fe=0.018N

(6))
1)

(b) i)

Useof F= Q2 dmeqr” Or F= kQE » (ect value of F from (i1)
conversion cm to m.

0=(29-3.1)x10"C

(candidates who half the value of r can score the first 2 marks)

Example of calculation

O’ =Frllk

Q" =(0.020 N)x (20.6 x 107 m)*/(8.99 » 10° N'm’ C7)
@=3.07x107C

1)
1)
1)

L]

(c)

Both balls would move through the same angle/distance
Or the balls are suspended at equal angles (to the vertical)

(Because) the force on both balls is the same

(1)
(1)

Q4.
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Question
Number

Answer

Mark

(a)(i)

Straight through, zero deflection, direction fired in.
(Do not accept 'through' or ‘directly behind” on its own)

(1)

(a)(ii)

(Atom consists) mainly/mostly of empty space

Or

Volume of atom very much greater than volume of nucleus.
(do not credit if part of a list)

(1)

(b)

Most of the mass is in the nucleus/centre

[1t is not enough to say that the nucleus is dense/concentrated.
Looking for idea that nearly all of the atom's mass 1s in the
nucleus]

Nucleus/centre is charged
[1ignore references to the charge being positive. Just saying the
nucleus 1s positive does not get the mark.]

(1)

(1)

(=)

(e)(i) E

Electrostatic/clectromagnetic/electric/coulomb

(1)

(e)(ii)

Arrow starting on the path at closest point to the nucleus
Arrow pointing radially away from nucleus

W - d
(correct direction starting on the nucleus scores 2™ mark only)

(1)
(1)

(c)(iii)

Detlection starts earlier
Final deflection 1s greater
(paths should diverge)

(1)
(1)

[ =)

Total for question

Q5.
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Question | Answer Mark
Number
Use of Fg= k(02 1)
Use of W =mg (1)
Resolve vertically Teos 8 = mg and Resolve horizontally Tsin 8 = Fg (1)
Attemipt fo combine components to give tan & (tan & = Fg/mg) (1)
8=41° to 42° 1)
T=0035N 1)
Or
Use of Fe= k010" )
Use of W =mg (1)
Use of Pythagoras to find tension force (1)
Tan #=Fg/mg Or cos 8§ =mg /T Orsmn 8 =Fg/T (1)
8=41° to 42° 1)
I'=0035N 1) 6

{if they halve the separation or halve the electric force they can still get
MP1 and so could score MP1.2. 3 & 4)

Example of calculation

Weight of sphere = 0.0027 kg x 9.81 Nkg ' =0.026 N
Electric force Fe=k0,0:/7" )

=899 x10°Nm’ C~ = (4.0x 107 C)* /025 m =0.023 N
Vertically T cos € = mg

Honzontally T'sin 6= Fg

Tan =Fg/mg=0023N/0.026 N

g=41°

sub mto vertical equation

I'=mg/cos 8=0.026 N /cos 41

I'=0034N
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Mark Scheme

Ql.
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Question .. . /
Number Acceptable answers Additional guidance | Mark
The only correct answer is C 1
A is not correct because the E is equal to —
gradient of the graph of V against r
B is not correct because the E is equal to —
gradient of the graph of V against r
D is not carrect because the E is equal to —
eradient of the oraph of V aeainst r
Q2.
Question ) . .
Number Acceptable answers Additional guidance Mark
(a) ) ) _ Alternative method:
Replace Work 1" by force x distance (1) | Consider one revolution of axle . Load
. . . 1ses 2
Replace distance = time by velocity v fses
P ; ; (1) | Work done = 2mF
Use v=r = Angular velocity Time taken =21+ @
) . 4y Power = Work + time= 2mvF = 21/ to
Recognise F # r1s the moment of F give reqd eq 4
1
Question i . ,
Number Acceptable answers Additional guidance Mark
(b)) MP3 dependent on lines being
* Arow away from + charge perpendicular in MP2
Or arrow towards — charge )
* At least 3 Equpotential lines. 1 "
perpendicular to field lines @ ! -
4
* Symmetrical about o M |
verticalhorizontal axis and not (1) i
touching/crossing _ l.-}“"'
l. ]
Question ) .. ,
Number Acceptable answers Additional guidance Mark
(h)(ii) o Example of calculation:
* Useof F=—==% D | F-899x10°Nm?c2 @IX107O)
Ane,r (0.05m)>
» F=0036(N) @ | 7= 0.036N 2
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Question \ ) N e -
Number Acceptable answers Additional guidance Mark
(<) . o X
* Use of moment =Fx (1) | Show that value gives 3.2 % 107 Nm and 0.64 W
* Expression for correct (1) | Example of calculation:
moment
Moment 4
* Use of power = moment of =0.036Nx0.04mx>2 =2.89x10~ Nm
force x angular velocity (1)
 Only realistic possibility is Power =289 107 Nmx 200s™ = 0.58W
pond pump and P = 0.6W 8))
{calculated answer could also
be force and then comparison
with b(1))
Q3.
Question Acceptable Answers Additional guidance | Mark
Numbher
Maximum 3 marks
¢ There cannot be a p.d. across his body (1)
s FElectric field strength mside cage 1s (1) | Accept reference to Faraday
zero cage for MP2
3max
* Asno potential gradient (1)
¢ Current/electrons/charge would 1)
conduct through st
Or the current would not pass through
body
Q4.
Quesrim-J Acceptable answers Addirtional guidance Mark
Number
(1 1)
*  Equipotential lines would be ) (
further apart
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Q5.

Question Answer Mark
Number

(a) (Electric field strength (at a point in a field) 1s) the force per umt (1)
charge
(accept force per coulomb of charge)

@ | 2

Actmg on a (small) posifive charge.

(b)) Use of E = kQ/~ (1)
Electric field due to @, =4.1(1) x 10° (N C™) 1)
Use of 11.9 em to find field due to O, (1)
Or .
Use of E = k04 (1)
Use of E1 /E2 = Q1 122/ 02 r12 g; .
EI E: =1
Example of calculation
Electric field due to Oy .
=(8.99 % 10° Nm  C) x (3% 107° C)/(8.1x 107)*
=411x10° NC™
Electric field due to Q,
=(8.99x 10° Nm* C™) % (6.5 x 107 C)/(11.9x
107) =4.13x10° NC™

(b)(ii) (Force on charge 1s) zero/negligible/approx zero (1) 1
(Allow walues less than 0.1 N)

(b)(iii) At nudpoint repulsive force due to 01> repulsive force due to
O, Or the resultant field/force 1s repulsive (1)
Work must be done against the repulsive force/field to move the D s

charge to this position.

Total for question

Q6.
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Question .. . )
Number Acceptable answers Additional guidance Mark
i 1
) States a value of AT )
Uses AV A4 with a difference in @
distance
1) (3)
E=560V m? Ex:tmp::uot; E;ﬁculation:
. E=—"=556Vm'
allow range 500-560 V m™! ALt 5.5 -
Alt: 5.6V emr
(ii)
Line perpendicular to a least 2 @)
equipotential lines
1) (2)
Arrow pointing towards flower
(iii)
»  States I"xr = constant (1)
. . Example of calculation:
* One m”l“l""n?’fg o of (1 Usmgpit’= 95 andr = 2.0 —
values of and 7 = -
2.2: Vr=190- 209
¢ At least two pairs of valuesused (1) | F=90andr = 2.1—2.5: Vr = 189 — 225 (3
to show that the product V==85andr =25—2.8: 'r =212 - 238
iz not constant therefore V=80andr =35—3.8:Vr =280— 304
not radial V=75andr = 43—-47:Vr=323 - 353
F=70andr =58 —6.2: Fr= 406 — 434
(MP3 dependent on MP2) Using 7=3 and V"= 82—83 : Ir=246—2490
r=4and V=77-78 : I'r=308-312
r=5and V'=72-73 : I'r=360-363
Q7.
Question o - . o
Number Acceptable answers Additional guidance Mark
The only correct answer is A B.C and D are not the negative
potential gradient
1

Q8.
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Question | Acceptable Answers Additional guidance Mark
Number
) (1) | Example of calculation:
* tangent at correct point
* tnangle with base at least 0.4 (1) Gradient = 3200000 /0.6
o E=53%10°Vm’
¢ 53 x105(Vm™) (range 4.9 = @
10%t0 6.1 x 10%) MP4 to be consistent with calculated 4
value
¢  So would ionise as value (1)
greater than 3 x 10°
V=16 =10V m
Alternative: " "
¢ Correct value of Fat 30 cm (1)
» Useof E=kSamdv=k% ()
e 53x10°(Vm? 1
*  So would 1omse as value (1)

greater than 3 x 10°
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Mark Scheme

Q1.
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Question

Answer Additional guidance | Mark
Number
(a)(i) | thermionic emission (1)
%’ﬁ_ﬁg:: Acceptable Answer Additional guidance Mark
(a)(ii) Example of calculation:
+ equate imy®and VQ (1) |E=1500V x 1.6 x1071°C=24x1071¢]
e p=23x10" ms™ _ [2xzaxioie) 7 -1
{1} v—_\llm—ijlﬂ m s
(2)
LOEEIT Acceptable Answer Additional guidance | Mark
Number
(b)(1) |« useof F=EQ and E =~ (1)
OR seeF = ?
* equate F = ma and
F=EQ (1)
(2)
%t?i';gp Acceptable Answer Additional guidance Mark
(b)(ii)| » wuse ofspeed = (1) | Example of calculation:
distance/time
= o =B7x107%s
o t=87x1071°(s) (1) ' e
* use ofa=;—q (1)1 S50V x Lex107*¢C 8.7 % 10~10 512
5= 2%\ 00Imx 911 x 1031 kg) < BT % s)
* use of s = ut +Za? (1)
with u = 0 and s=33x10"%*m (6)
vertical
acceleration to
find s
e s=33x107*m (1)
LEERIT Acceptable Answer Additional guidance Mark
Number
(c) e useof V=Vo 2 (1) | Example of calculation:
« vertical line (1) | Vo =53V xv2 =75V
« positive and negative (1)
deflection shown
s  maximum (1)
deflection 75 V
(4)
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Q2.

Question | Answer Mark
Number
(b) Diagram mark for parallel plate: a minimum of 3 parallel equuspaced
lines touching plates (1gnore edge effect) (1)
Diagram mark for point charge: munimum of 4 equispaced radial lines
touching charged point (1)
Direction of fields correct for both diagrams consistent with charges (1)
labelled
)]
Parallel plate - field strength same at all points
Point charge - field strength decreases with (increasing)distance from point (1) 5
Or obeys inverse square law
Q3.
Question Acceptable answers Alil:.hhunal Mark
number guidance
(b) ¢ Equate the electric force and the gravitational force (1) gE =mg
¢ Use of E=V/d to obtain g = megd/T (1) g(Vid) =mg
= mgd'V
g £ 2
(c) An explanation that makes reference to- Indication
¢ Electrostatic/upward force (on drop) would be greater than ?fwhl_(:h
the weight/downward force (1) g‘;:;ef
* So drop would accelerate upwards (1) unbalanced 2
15
sufficient.

Q4.
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Question
Number

Answer

Mark

()

At least three vertical lines spread over symmetrically over more
than half of the plate length and touching both plates.

(ignore edge ones that might curve)

All equispaced and parallel [don't allow gaping to avoid oil

drop]

Arrow pomting downwards

(1)
(1)
(1)

(b)

Negative / - / -ve
( negative and/or positive does not get the mark)

(1)

Upward force labelled: Electric (force) Or Electrostatic (force)
Or force due to electric field Or electromagnetic (force)
[do not accept repulsive/attractive force. If EQ used. the symbols

must be defined]

Downward force labelled: mg. weight. W. gravitational force

(for both marks the lines must touch the drop and be pointing
away from it. Ignore upthrust if drawn but one mark lost for
each extra force added)

(1)

(1)

()@

E=5100V/2cm

Conversion of cm to m .
Use of OE = mg (1.18 x 10 kg)
0=46x10"C

(E=255000(V 111_1) scores MP1 & 2.
unit conversion missed — @ =4.62 x 10777 C scores MP1 & 3

if ¥is halved — 0 =9.23 x 107° C scores MP1 .2 & 3)

Example of calculation

E=V/d

F= EQ=mg

Q=mg/E=mgd/V

Q=1(1.20 x 10 kg x 9.81m 2% 0.02 m) / (5100 V)
Q=462x10"C

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

(d)(ii)

Answer to (d)(1) divided by ¢

3 electrons Or sensible integer number less than 500
(answers with very large numbers of electrons can get MP1
only)

Example of calculation

Number of electrons =4.62 x 10 C /1.6 x 10° C
Number = 2.9 i.e. 3 electrons.

(1)
(1)

Total for question

12

Q5.
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Question | Answer Mark
Number
(a) Arrow(s) downwards (1) 1
(b) Use of E = V/id (1)
Useof F = Eg (1)
F=51x10 "N (1) 3
Example of calculation
F=(160V x1.6x1077C)/5.0x10 m
F=512x107°N
(c) Between the plates there is an acceleration/force which 1is (1)
vertical upwards
(1)
Constant horizontal veloeity
Qutside the plates no (electric) field /force acts (n |3
Or Outside the plates speed so large that gravitational effect
negligible
(d)(i) | Release of (surface) electrons due to heating (1) 1
(d)(ii) | Use of Ex = ¥amv™ (1)
Use of V =W/Q (1)
p.d. =410V 1 |3
Example of calculation } 1
Ee=9.11 x102 kg x (1.2 x10" m s™)/2
Ex=6.56 x107'T
p.d.=(6.56 x1077 /(1.6 x107°C)
p.d. = 410V
Total for question 11
Q6.
Question | Answer Mark
Number
C 1

Q7.
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Question .. . )
Number Acceptable answers Additional guidance Mark
i a
) +  States a value of AT )
*  Uses AIAd with a difference in @
distance
1) (3)
* F=560V m! Example of calculation:
(20-751V -
. =—=556Vm!
allow range 500-560 V m™! 0.009m -
(Al 5.6 Vem™)
(ii)
+  Line perpendicular to a least 2 @)
equipotential lines
1) (2)
*  Arrow pointing towards flower
(iii)
States I"x 7 = constant (1)
i . Example of calculation:
One comepondingpaicor ) | GERS S,
2.2: Vr=190- 209
At least two pairs of valuesused (1) | ¥=90andr = 2.1 —2.5: Vr = 189 — 225 (3
to show that the p{oduct V=85andr=25—28: V'r=212 - 238
is not constant therefore V=80andr =3.5—3.8:Vr=280—- 304
not radial V=75andr = 43—-47:Vr=323 - 353
F=70andr =58 —6.2: Fr= 406 — 434
(MP3 dependent on MP2) Using 7=3 and V"= 82—83 : Ir=246—2490
r=4and V=77-78 : I'r=308-312
r=5and V'=72-73 : I'r=360-363
Q8.
Question | Acceptable answers Additional | Mark
Number suidance
The only correct answer is C 1

A 15 not correct as Eisg = F/Q = 10F, if d halved then E 3= 20F
B 1s not correct as Ewmnal = F/Q = 10F, if d halved then Eafe— 20F
D 1s not correct as Esa = F/Q = 10F, 1f d halved then Fafie= 20F

QO.
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Question - . .
Number Acceptable answers Additional guidance Mark
Example of derivation:
+ Equates F=Bev and F=¢E (1) Bev=eE
- Substitutes E=V/d ay |Bomerd
Or F=gl"/dseen 5_}' = P_“,
. ) ned d
* Replaces v with I/ ned @ BI )
V, =—
* Substifute 4 =4 = { and leads to " et
given equation 1
) Alternative:
Alternative: Bl = OF
+ Equates F=Blland F=QEwith (1) | [ofalcharge O=nedl
¢ 1dentified as total charge g}{‘r B neflfjﬁ' d
=ned T/
Vg =BI/net
* Substifutes E=1/d
Or F=0V/dseen
* Substitutes 0 = ned! and cancels [
* Subsfifute 4 =4 = { and leads to
given equation
Q10.
Question Answer Mark
Number
A 1
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Mark Scheme

Q1.

Q2.

Question

Number

Acceptable answers

Additional guidance

Mark

The only correct answer is A

B is not correct because the charge on an Au

nucleus is 79 =1 .6=1071°C

' is not correct because the charge on an alpha particle
is 2 =].g=107"C

D is not correct because the charges have not been
canverted to C
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g‘;ﬁgg Acceptable Answer Additional Guidance Mark
» Conversion of MeVtoJ (1) | Example of calculation
(@
o SeeQ;=79x16x (1) | E;=5.5x10%eVx1.6x 107"
10 and Q:=2x%16 eV1=8.8x10713]
% 1.:]—19
8.8x10713]=
e Useof V= 4; —and ) | 79x1.6x 101%Cx2x1.6x101°C 4
W= ov ’ 4mx8.85x 102 Fmt r
.
o r=41x10"%m (1) 3.64% 10726 N m?
=— =4.1x10
8.8x10713 m
N e Electrons are behaving (1)
(i) ;
like waves
. 1%'31’919]13‘1:11:% (1) | MP3: Accept electron
o fomentum wavelengih must be sinular to 3
* Electron wavelength D | the distance befween
must be similar to the (adjacent) nuclei
atomuc spacing in the
foil
Q3.
Question Acceptable answers Additional guidance Mark
Number
¢ Useof V =0Q/4msr (1) allow for Q=2 or 79, accept V = kQ /1 4
e Conversion MeVtoJ] (1)
e Useof V=W/Q (1 Must use e = 1.6_x 1071° C to convert
atonuc number to C
e ¥=30x10%m (1)

Example of calculation:

(1.6 x 107 C)2 = r

7.7 x 10%V x 1.6 x 10717 eV~1
=899 x 10°Nm?C? x2x79 x

r=227 %1077 = 7.7 x 10°
r=295x10"*m
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Q4.

Question . . .
Number Acceptable answers Addirional guidance Mark
i 1
O States a value of AV o
Uses AF/Ad with a difference in M
distance
1) (3)
E =560V m! Example of calculation:
_ (20-TEIV_ 1
. =———=3536V
allow range 500-560 V m! 0.008m -
(Alt: 5.6 Vem™)
(i)
Line perpendicular to a least 2 @)
equipotential lines
1 (2)
Arrow pointing towards flower
(iii)
States I~ 7 = constant 1)
One corresponding pair of E:xgmplf- of calculafmn:
values of ["and 7 (1) | Using ¥=95andr = 2.0 -
2.2: Vr=190 - 209
At least two pairs of valuesused (1) | ¥=90andr=2.1-25: Vr=189-225 | (3)
to show that the product V=85andr=25—28: I'r =212 — 238
15 not constant therefore V=80andr =35—3.8:Vr=280- 304
not radial V=T75andr = 43—-47:Vr =323 - 353
F=70andr =58—6.2: I'r= 406 — 434
(MP3 dependent on MP2) Using 7= 3 and V"= 82—83 : Vr = 246—240
r=4and V'=77-78 : I'r=308-312
r=5and V=72-73 : I'r=360—365
Q5.
011&5“01? Acceptable answers Additional guidance Mark
Number

* The curved surface is (analogous

to) a radial field

* (asho I,fr then) potential (energy)

'xl."'r

* compares with V' o '1,/1- around a

point charge

(1

(n

n
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Mark Scheme

Q1.
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Q2.

Question

Number Acceptable answers Additional guidance | Mark
The only correct answer is A 1
B is nat correct because fleld direction is correct
but equipotential lines will become further apart as
distance increases as Voo I’y
C is not correct because fiald direction is incorrect
D iz not correct because field direction iz fncorrect
e Acceptable answers Additional guidance Mark
Number E
(a) ) ) _ Alternative method:
* Replace Work 17" by force * distance (1) | Consider one revolution of axle . Load
- e - 1ses 2mr
* Replace distance = time by velocity v Hses
P ; - (1) | Work done =2mF
s  Usev=r = Angular velocity Time taken =2n+ @
) _ (1) Power = Work + time= 2mrF = 2/ @ to
+ Recognise F = r1s the moment of F give reqd eq 4
(1)
e Acceptable answers Additional guidance Mark
Number E
(b)) MP3 dependent on lines being
* Amow away from + charge perpendicular in MP2
Or arrow towards — charge o))
* At least 3 Equipotential lines, 1 3
perpendicular to field lines @ ! -
4
e Symmetrical about gt % ||
vertical’horizontal axis and not (I -
touching/crossing _ 43
{ |
ST Acceptable answers Additional guidance Mark
Number -
(h)(ii) o Example of calculation-
; _ =i 1) 1 (0.12107°C)°
* Useof F=2" "3 F =899x10°Nm?c? L1 O
o (0.05m)"
_ 3
s F=0036(N) (1) F = 0.036N -
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%:E;‘;:? Acceptable answers Additional guidance Mark
(<) . o X
* Use of moment =Fx (1) | Show that value gives 3.2 % 107 Nm and 0.64 W
s Expression for correct .
N (1) | Example of calculation:
Moment 4
* Use of power = moment of =0.036Nx0.04mx>2 =2.89x10~ Nm
force x angular velocity (1)
 Only realistic possibility is Power =289 107 Nmx 200s™ = 0.58W
pond pump and P = 0.6W 8))
{calculated answer could also
be force and then comparison
with b(1))
Q3.
Question | Answer Mark
Number
(h) Diagram mark for parallel plate: a mininmum of 3 parallel equispaced
lines touching plates (1gnore edge effect) (1)
Diagram mark for point charge: minimum of 4 equispaced radial lines
touching charged point (1)
Direction of fields correct for both diagrams consistent with charges (1)
labelled
@
Parallel plate - field strength same at all points
Point charge - field strength decreases with (increasmg)distance from point (1) 5
Or obeys mverse square law
Q4.
Question | Acceptable Answers Additional gmdance Mark
number
o (1) | Ignore dotted lines
¢ At least 4 radial lines
*  arrow pointing outwards (L) 3
¢ straight, symunetnical and equally (1)

distributed
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Q5.

Question
Number

Answer

Mark

(a)

Arrow(s) downwards

(1)

(b)

Use of E = V/d
Use 0fF=E%
F=51x10 'N

Example of caleculation

F=(160V x1.6x107° C)/5.0x10 m
F= 512x10"%N

(1)
(1)
(1)

fad

(c)

Between the plates there is an acceleration/force which 1is
vertical upwards

Constant horizontal veloeity
Outside the plates no (electric) field /force acts

Or Outside the plates speed so large that gravitational effect
negligible

(1)
(1)

(1)

(d)(@)

Release of (surface) electrons due to heating

(1)

(@)

Use of Ex = Yoy
Use of V =W/Q
p.d. =410V

Example of calculation .
Ex=9.11 x10 'kg x (1.2 x10" m s )’
Ex=6.56 x10717]

p.d.=(6.56 x107 /(1.6 x107°C)
p.d. =410V

4

(1)
(1)
(1)

L

Total for question
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Q6.

Question
Number

Acceptable answers Addirional guidance

Mark

1)

+  Equipotential lines would be
further apart

(1)

Q7.
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Question
Number

Acceptable answers

Additional guidance

Mark

¢ Arrow upwards on at (1)
least one line.

Umiform section:

e at least 3 parallel, 5}
perpendicular straight
lines, equispaced

Non-uniform:

# af least 2 lines 1
perpendicular to 1)

equipotentials

* spacing getting larger (1)

Q8.

Question

Number

Answer

Mark

Q9.

Question

Number

Acceptable answers

Additional guidance

Mark

uniform field so F constant
uniform field so F constant

Jfield so F constant

The only correct answer is B
A is nof correct because this is a
C is not correct because this is a

D is not correct because this is a uniform

F

Q1lo0.
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%L:J?EEZ: Acceptable Answer Additional guidance Mark
(i) | charge not conserved (1)
Question . .
Number Acceptable Answer Additional guidance | Mark
(ii) | » both radial fields
OR (1)
the magnitude of the
fields is the same (at a
given distance)
« different directions (1)
(2)
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	108. Understand that an electric field (force field) is defined as a region where a...
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	Mark Scheme
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