B is the correct answer as it is a V-/ graph for a filament lamp

A is not the correct answer as it is not a V-/ graph for a diode

Cis not the correct answer as it is not a V-/ graph for an ohmic
conductor

D is not the correct answer as it is not a V-/ graph for a thermistor
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only correct answer i1s A

not correct because W= Vit and area under graph = It
not correct because W= Vit and area under graph = It
not correct because W' = V't and area under graph = It

The only correct answer is A

B is not correct as it uses an incorrect expression.
C is not correct as it uses an incorrect expression.
D is not correct as it uses an incorrect expression.

(1)
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A is the correct answer as R = V/I, and V is measured in JC"" and / i
measured in Cs™.

B is not the correct answer as the units of resistance are not JC3s™
C is not the correct answer as the units of resistance are not JC' s’
D is not the correct answer as the units of resistance are not |Cs
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19(a)

A photon (incident on a surface) is absorbed by an atom / electron
Or A photon (incident on a surface) collides with an atom / electron

An electron gains energy and is emitted (from the surface)

1)

I

19(b)

(To cause the photoelectric effect) the energy (of a photon) must be greater
than the work function (of the photocathode)

Or

(to cause the photoelectric effect) the frequency (of a photon) must be greater
than the threshold frequency (of the photocathode)

Photon energy is proportional to frequency, so photons below a certain
frequency / energy cannot cause the photoelectric effect

(1)

(1




19(c) Useof leV=1.6x10"] (1)
Use of E=hf (1)
Use of v=414 (1)
Comparison of 840 nm with 700 nm and conclusion all wavelengths of visible (1)
light can be detected
Or Comparison of 2.85 x 10?J with 2.37 x 10" J and conclusion all
wavelengths of visible light can be detected
Or Comparison of 1.78 eV with 1.48 eV and conclusion all wavelengths of
visible light can be detected
Or Comparison of 3.57 x 10" Hz with 4.29 x 10" Hz
Example calculation
E=148eVx1.6x10"]Jev'=237x10"]
, _ 237x1071) 14
jlhmﬁhuld_&_&ixlﬂ__g‘ s =3.57 x 10™* Hz
3x10¥ms™! g
}Ullm_'shulll = m =840 % 10" m
700 nm < 840 nm so all wavelengths of visible light can be detected
19(d) Use of E, = Y my? (1)
Use of V = % 1)
1)

Final kinetic energy = 1.81 x 1077 (J)

Example calculation
Initial £x=0.5x 9.11 x 1073 kg x (1.35x 10° ms™1)? = 830 x 10717

W=108Vx1.6%x10"°C=173x10"]

Final kinetic energy (= 1.73 x 10771+ 830 x 107 )= 1.81 x 1077 ]




19(e) EITHER
Use of V= IR to calculate current in circuit

Calculates total p.d across resistors A to D
Use of sum of e.m.f. = sum of p.d

Internal resistance = 1.20 MQ

OR

Calculates total p.d. across resistors A to D

Uses ratio of resistance = ratio of p.d.

Internal resistance = 1.20 MQ

Example calculation

[ 108V 127 x 1073 A
= — ] >
85 x 103 Q)

V=1960—-4x108 = 1530V

_ 1530V _ 6
=y = 120 10°Q

Correct values substituted into ratio equation

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

(1)

(1)

(1)
(1)

Question
Number

Answer

Mark

14 (a)

Use of e.m.f. = sum of p.d.s
Useof V=IR
r=17000 ()

Example of calculation
1.79V=172V+ (420 pA x r)
r=16 700 (Q)

(1
0)
(1)

14 (b)

Use of P = IV with V=1.72 (V)
P=72x10"°W
Example of calculation

P=420pA x1.72V
P=72x10"°"W

0}
0}

14 (¢)

less than resistance of voltmeter
(So) I very small [accept /= 0]

(So) Ir very small Or lost volts = 0 Or [r << &
(So) V (approximately) equal to e.m.f.

Resistance of voltmeter very large Or R => r Or internal resistance much

(0}
0}
0)
(0]

Total for question 14
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11 (a)

The p.d. (across component) can be (reduced to) zero (1)
11 (b) Use of R = pl/4 (1)
Useof A =mr’ (1)
Diameter = 1.8 x 10*m (1)
Example of calculation
240=12x10°Qmx05m =+ A4
A= 2_5 x 10 m? )
=25 %10 m’ + 1) =89 x 10°m
d=1.78 x 10" m
11 (c) Use of ratio lengths:voltages
Or
Use of ratio lengths:resistances
Or
See /=024 (A) (1)
pd.=21V (1)

Example of calculation

F=120V =xT716ecm/400cm=2.15V

Total for question 11




