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Q1.
(c)(ii) Ex = Q/4nepx® Al
(e)(iii) | Bv =2Q/4neo(2x)? C1
(= Q/8neox?)
(opposite charges so fields in same direction so magnitudes add): Al
E = (Q/4neox®) + (Q/ 8reox?)
= 3Q/ 8renx®
Q2.
(c)(i) | radius =3.2cm Al
(e)i) | E= QI (4nax?) o
Q=e.9.2.2x105x 4n x 8.85 x 10712 x 0.032? C1
=25x10%C A1
Q3.
(0)ii) | @=1/(4n x 6.67 x 10~ x 8.85 x 10-12) = 1.35 x 102 (kg2 C2) A1
or
a=(8.99 x 10%)/(6.67 x 10-"") = 1.35 x 10%° (kg? C?)
(c)(i) E =a9Q/M c1
=(1.35x 10%° x 9.81 x 4.80 x 10%)/(5.98 x 10%)
=106 NC' or 106 Vm-' A1
Q4.

(a) fromx=0tox=r:E=0 B1
from x = r to x = 3r: curve with negative gradient of decreasing magnitude passing through (r, Eo) B1
line passing through (2r, Eo/4) and (3r, Eo/9) B1

Q5.
(a) similarity: both are radial B1
or
both have inverse square (variations)
difference: direction is always/only towards the mass B1
or
direction can be towards or away from charge
(b) field strength = Q/ 4nex? c1
E = Q/36naR? A1
(c)(i) | fields (due to each sphere) are in same direction B1
Q6.
(b)(ii) | E=Q/(4nax?) c1
clear correct read-off of a pair of values of E and x Cc1
e.g. Q=18 x 105 x 4n x 8.85 x 1072 x (4.5 x 10-2)? A1l
=40x107C or 41x107C
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Q7.

(a)(ii) | similarity — any one point from: B1
e both have an inverse square variation
* both decrease with distance
* both are radial
difference — any one point from: B1
e gravitational field always towards (the mass)
* electric field can be towards or away from (the charge)

(b)) | E = Q/4neox? c1
Q=41 x8.85x 1072 x 84 x 0.152 A1l

=21x107°C

(b)(ii) | E=84x(0.15/0.45) ¢
or
E=(2.1%x10")/(4n x 8.85 x 1072 x 0.45?%)
E=93Vm! A1

(c) lineatE=0fromx=0tox=0.15m B1
smooth curve with decreasing negative gradient throughout, from x = 0.15m to x = 0.45 m, passing through (0.15, 84) B1
line passing through (0.45, 9.3) B1

Q8.
(b)(i) field changes direction (between A and B)/field is zero at a point (between A and B) M1
so charges have same sign A1
(b)(ii) Any one from: B1
« field is (also) influenced by charge B
* charge A is not isolated/is not the only charge present
« field is due to two/both charges
« field is the resultant of two fields
(b)iii) | E= Q/(4nax?) c1
at x =10cm, Ea = Eg c1
Qa/10% = Qg/5? A1
Qa/Qe=4.0
Qo.
(a) (E=) Q/ 4ngpr? M1
where & is permittivity (of free space) A1
(b)(i) field does not change direction/field does not become zero M1
so (charges have) opposite (sign) A1l
(b)(ii) minimum is at the midpoint (between the charges) M1
so (magnitudes are the) same A1
Q10.

(b) E=Ql/(4n&r) c1
2.0x10°=Q/ (4n x 8.85 x 107% x 0.26%) Al
charge=1.5x10"C

(c) charge (= Q [52/26]) =4Q c1
additional charge = 3Q A1l




