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Electric Fields - Mark Scheme

Answer

Mark
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Mark

Use of " =mg

ks

Useof F = s

Or
: Fuidn
Use Df F = renr"

F=8990 N and W=9810N
Orr=97mfor @ =1C and m = 1 tonne
Or @ =1.05C forr=1km and m = 1 tonne
Orm=916kgforQ=1Candr=1km

Correct comparison and conclusion using their calculated values
E.g. The statement 1sn°t true because the force 15 less than the weight at that

distance.

Example of calculation

" =1000 kg = 9.81 Nkg!

9810 N =899 10°Nm'C =x1C=x1C=#
F=95Tm
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@

ey
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Total for question

Question
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Q4.

Q5.

Q6.

Question

Number

Answer

Mark

The only correct answer is C

A is not correct as this would sugegest zero force acting on the sphere with +Q
charge but a larger force on the other sphere, therefore not equal and
apposife.

B is not correct as this suggests a greater force acting on the 100 sphere,
therefore not equal and opposite.

D is not correct as this suggests a lesser force acting on the 100 sphere,
therefore not equal and opposite.

(1

Question
Number

Answer

Mark

Useof E=kQ/r (1)
E=25000N C! (accept Vm) 1

(Radhally) outward from centre of sphere (0
{accept outward. away from sphere. away from centre. do not accept away from
charge)

Example of calculation
E=899=10° Nm’C* =34 =107 C+(0.11 my

=25300NC

Total for question

Question
Number

Answer Mark

The only correct answer 1s C

A 15 not the correct answer because it does not account for the increase in
distance

B 1s not the correct answer because the distance has not been squared in the
new determination

D 1s not the comrect answer because the charge has not been squared in the new
deternunation




Q7.

Q8.

Question

MNumber

Answer

Mark

(a)

Electrons enutted from hot metal (surface)
Or states thermuiomic emission

Idea that electrons accelerated by electric field produced by charge on the anode

{e.g. Electrons accelerated by anode; electrons attracted to positive charge;

electrons attracted to anode)

(1)
(1)

(&)

(b)

Useof "= QF
Use of Bk = ¥ mv”
v=272%10"ms"

Example of calculation

= 16=x10"C=2100V=336x%10%]
336% 10 T=1% x9.11 x 10 *1 kg x v*
v=272%10"ms"

(1)
(1)
(1)

(c)

Straight vertical lines, at least 3. equally spaced. touching both plates
Downward direction

(1)
0]

(&)

(d)(i)

Use of E= F7d
Use of F= EQ
F=18x105(N)

Example of calculation
E=3550V/005m=11000V m?
F=11000Vm'=16=10YC
F=176 = 10" N

(1)
(1)
(1)

(d)(ii)

Use of F = ma (ecf from (d)(1))
Useof v =5t

Useof s=ut+ % af withu=0
5=0.020m

Example of calculation
a=Fm=176x10"N/911x10"kg=193x10"ms”
t=01m/22%100mst=455%x10"s

5=%%193 %10 ¥ ms? « (455 % 10 7 5)°

5=0020m

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

Total for question
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™

F=36%107*N

Example of calculation

-2

F=899=x10°Nm' C?%x31x10°C=24%10°C~+(0.043 m)’
F=36x10"N

(1)
(1)

[

(b)(@)

Electric field strength 1s the force per unit (positive) charge

(1)

(b))

At X, apositive charge expenences a force due to A away from A
Or At X the electric field due to A is in the direction AX

At X, apositive charge expenences a force due to B towards B
Or At X the electric field due to B 1s i the direction XB

Statement that the components in the direction perpendicular to AB are all

balanced by components in the opposite direction

(Resultant) force 15 in the direction AB
Or the (resultant) field 15 in the direction AB

(1)

(1)

(1)

(1)

Total for question






