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INTRODUCTION

The marking schemes which follow were the ones used by the WJEC for the JANUARY 2005 papers in the GCE PHYSICS examination.  They were finalised after detailed discussion at an examiners' conferences by all the examiners involved in the assessment.  The conferences were held shortly after the papers were taken so that reference could be made to the full range of candidates' responses, with photocopied scripts forming the basis of discussion.  The aim of the conferences was to ensure that the marking scheme was interpreted and applied in the same way by all examiners.

It is hoped that this information will be of assistance to centres but it is recognised at the same time that, without the benefit of participation in the examiners' conference, teachers may have different views on certain matters of detail or interpretation.

The WJEC regrets that it cannot enter into any discussion or correspondence about these marking schemes.

PH1 Mark Scheme – January 2005 

Notes: This marking scheme, whilst reasonably complete does not give all the answers which were credited by the examiners. It is hoped that the scheme is self-explanatory, though it will need to be read alongside the question paper. The following clarifications may be of use:

Statements in brackets [ ] are exemplification, alternatives or statements which, whilst desirable in an answer were not required on this occasion for full marks.

The numbers in parentheses ( ) are the marks, usually 1, for each response.

e.c.f. stands for error carried forward, and indicates that the results of a previous (incorrect) calculation will be treated as correct for the current section. i.e. the mistake will only be penalised once.

The expression “or by implication” indicates that the mark is credited when subsequent credit-worthy working demonstrates that this idea/equation has been used.

Incorrect or absent units only attract a penalty when ((unit)) appears, otherwise they are there in the mark scheme for completeness. 

No penalties for excessive significant figures are applied in this paper.

N.B.  This Mark Scheme is not a set of Model Answers.

	Question
	
	

	1
	(a)

(b)


	(i)

(ii)

(i)

(ii)

(iii)


	Regular arrangement of atoms/molecules/ions (1), possessing long-range order [or equiv. e.g. lattice] (1)

Sodium Chloride, only, ticked.

General graph shape correct including a straight, low strain, region and a curved higher strain region. [Clear yield not required (Cu) and reduced σ at high strain not required.]

Correct indication (4 ( 1). In (I) and (II) the whole region indicated. Limit of proportionality accepted for (III). σ( accepted on graph instead of σ-axis.

Movement (1) of dislocations (1) [Accept: planes of atoms (1) slide over each other (1)]


	2

1

1

4

2

[10]




	2
	(a)

(b)

(c)
	(i)

(ii)

(iii)

(iv)


	Anticlockwise moment = clockwise moment (1)

Equilibrium, about an point and “sum of [moments]” specified (1).

[or: Net/resultant moment = 0 (1) about any point (1)]

Centre of mass reasonably placed.
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Yes + explanation (1).

Perpendicular distance. From concrete block to pivot unchanged [or equiv] (1)

· [image: image56.wmf]o
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Greater mass/weight to right of pivot

· Tilt forks toward truck at top
any reasonable (1)

·  Move CofG of truck to right


	2

1

4

2

1

[10]



	3
	(a)

(b)
	(i)

(ii)

(iii)

(i)

(ii)
	
[image: image2.wmf]0
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[image: image4.wmf]


I
141 N (e.c.f.)

II
Arrow horizontal to left 
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Overall vertical force [or reaction] increased (1)

( increased drag (due to chair’s becoming embedded further in sand / increased friction) (1)
	2

2

1

1

1

1

2

[10]




	4
	(a)

(b)


	(i)

(ii)


	
[image: image7.wmf][or equiv] (1) [not sin]

ay

nd

D

llq
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λ – wavelength; a – slit separation

y – fringe spacing;

D – distance from double slit to screen

Diagram with metal plates as barrier and slits (1), a transmitter [placed equidistant from slits] (1) and an appropriately placed probe/receiver/detector (1).

Statement that the probe detects maxima and minima (or equiv.)(1) of fringe pattern as it is moved (1) [Evidence of movement could be on diagram]

[2 sources accepted, with the barrier mark being awarded for stating that they are coherent]

increase D [or λ]

decrease a [or f, if λ not given as adjustment 1]
	3

5

1

1

[10]



	5
	(a)

(b)

(c)
	(i)

(ii)

(i)

(ii)
	I
0·01 s

II
0·009 s

fA = 100 Hz (e.c.f.) fB = 111·1 Hz (e.c.f.) (1)

[N.B. Mark given for correct use of 
[image: image8.wmf]1

f
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 at least once]


[image: image9.wmf](1)111Hz (())(1)

beatBA

fff
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unit


I
1·6 [ignore any units]

II
0

Max ( min ( max

No beats (1) [accept: sound of constant volume] 

as TA = TB [or equiv.] (1)


	1

1

3

1

1

1

2

[10]




	6
	(a)

(b)

(c)

(d)
	(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)
	[At the boundary between any two given materials] the ratio of the sin of the angle of incidence to the sin of the angle of refraction (1) is a constant (1)

Accept: 
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C (1) because TIR possible when light travels in a high refractive index material and is incident upon a lower refractive index material [or equiv.] (1)
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[N.B. 1·5 must be in denominator, otherwise (0)]

1800 – [900 + 19·50] = 70·50 (1) (TIR will occur (1)

[angle can be indicated on diagram]
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extra distance per km = 30 ( 10-9 ( 2(108(e.c.f.) = 6 m (1)

(in 10 km d = 60 m (1)

large information capacity [or bandwidth]

lighter than copper [easier to handle]

more resistant to interference / noise

less cross talk / more secure

less frequent boosting required


	2

1

2

2

2

2

2

2

2

3
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	7
	(a)

(b)

(c)


	(i)

(ii)

(iii)

(iv)

(i)

(ii)

(iii)

(iv)

(v)

(vi)
	
[image: image17.wmf]2
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0·100 s
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air resistance increases (1) (the further the ball falls)

resultant (accept: accelerating) force decreases (1)

Hence by N2 (or equiv) the acceleration decreases (1)

Average speed 
[image: image19.wmf]2
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C to D 1·75; E to F 2·47; G to H 2·86 [accept 2 or 3 s.f.
]

Points plotted ( ½ square (1). Best fit curve (1)

Maximum velocity (1) when weight = air resistance (1)

(3·0 m s-1
Straight line drawn through origin (1) with a gradient from 9·2 to 10·0 (1)
	3

1

2

2

3

1

1

2

2

1

2
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PH2 Mark Scheme – January 2005 

Notes: This marking scheme, whilst reasonably complete does not give all the answers which were credited by the examiners. It is hoped that the scheme is self-explanatory, though it will need to be read alongside the question paper. The following clarifications may be of use:

Statements in brackets [ ] are exemplification, alternatives, indications of acceptable range of numerical answers (with (), or statements which, whilst desirable in an answer were not required on this occasion for full marks. 

The numbers in parentheses ( ) are the marks, usually 1, for each response.

e.c.f. stands for error carried forward, and indicates that the results of a previous (incorrect) calculation will be treated as correct for the current section. i.e. the mistake will only be penalised once.

The expression “or by implication” indicates that the mark is credited when subsequent credit-worthy working demonstrates that this idea/equation has been used.

Incorrect or absent units only attract a penalty when ((unit)) appears, otherwise they are there in the mark scheme for completeness. 

No penalties for excessive significant figures are applied in this paper.

	Question
	
	

	1
	(a)

(b)
	(i)

(ii)

(iii)

(i)

(ii)
	D

A & B

I
Protons and neutrons have nearly the same mass, or B, C and D have the same total number of p and n, or have the same mass number (1).


Electron mass is very small [c.f. nucleon mass] (1)

II

[image: image20.wmf]6

7
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×


Bottom energy level indicated

I
Transition between top and bottom energy levels (1) with the arrow downwards (1) indicated.

II

[image: image21.wmf][
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	2
	(a)

(b)


	(i)

(ii)

(i)

(ii)

(iii)
	· Local energy for local use

· Demand for energy continues to grow

· Fossil-fuel-burning stations pollute/
emit CO2 / cause global warming

· Preserve fossil-fuel reserves / wind renewable

· Plenty of land area available

· Plenty of wind in uphill areas

· Decommissioning easy

· Even doubling no. won’t approach 
conventional power station output

· Wind fickle

· Unsightly/noisy/avian hazard/property prices

· No benefit to local economy [c.f. conventional]
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Some materials [accept ‘metals’] lose their [electrical] resistance (1) at [very] low temperatures (1) [not abs. zero]

Cooling of wire (1)…

· throughout long lengths

· would make installation bulky

· would be prohibitably expensive

· would itself use energy


	2

2

2

2

2
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	3
	(a)

(b)


	(i)

(ii)
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RP = 0·17 Ω ; RQ = 0·34 Ω (1)
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I
VAB = 0·96 V

II
I = 5·7 A

III
230 V – 2 (0·96 V (1) [e.c.f.; or by impl] = 228 V (1)


	3

3

1

1

2

[10]




	4
	(a)

(b)


	(i)

(ii)

(iii)

(i)

(ii)

(iii)


	Cell and two resistors in series drawn [allow r inside cell] (1)

Circuit resistance = 0·70 Ω + 0·53 Ω [or by impl.] (1)

I = 
[image: image26.wmf][

]

16V

(1)e.c.f. on arthimetical slips only]

123 

×

×W


Before pressing p.d. = 1·6 V (1)

After pressing p.d. = 1·6 – 1·3 ( 0·53 V (1)

Change = 0·69 V decrease  (1)

1·5 A

old: 1·6 V ( 1·3 A = 2·1 W (1)

new: 1·2 V ( 1·5 A = 1·8 W (1) [e.c.f. from (b)(i)]

No: new cell may contain less energy

[accept: No; there may be more use in a shorter time!]
	1

2

3

1

2

1

[10]



	5
	(a)

(b)


	(i)

(ii)

(i)

(ii)

(iii)


	I
50 ( 103 eV

II
50 ( 103 ( 1·6 ( 10-19 J [or by impl.] (1)
= 8·0 ( 10-15 J (1)


[image: image27.wmf][
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or by impl.(1)
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=


algebraic transposition [or by impl.] (1)

λmin = 2·5 ( 10-11 m (1) (e.c.f.)

infrared or microwave or terahertz(1)

no line spectrum (1) [or no sharp peaks]

no clear minimum wavelength cut-off (1) [or slope increases at low λs]

absorption by atmosphere or confusion from anthropogenic radiation or (thermal) radiation from earth


	1

2

3

1

2

1

[10]




	6
	(a)

(b)

(c)

(d)


	(i)

(ii)

(i)

(ii)

(iii)

(i)

(ii)

(iii)


	Emission of electrons from a surface (1) [or metal or material] when light [or u-v or e-m radiation or photons] falls on it. (1)

Maximum kinetic energy of [emitted] electrons

· 1 photon knocks out [gives energy to] 1 electron

· ( is [min] energy needed to K.O. 1 electron

· energy left over is given to electrons as KE

hf = 3·96 ( 10-19 J (1)

(  = 3·0 ( 10-19 J ((unit)) (1)

hf = 2·9 ( 10-19 J (1)

hf < ( (1) so no emission possible (1)
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no voltmeter (1)

supply wrong way round (1)

no means of varying the voltage (1)

I
3·0 ( 1011 s-1 

II
All emitted electrons are collected

I

[image: image29.wmf]66
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[image: image30.wmf]1
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	2

1

2

2

3

2

3

1

1

2

1

[20]




	7
	(a)

(b)

(c)


	(i)

(ii)

(i)

(ii)

(i)

(ii)

(iii)
	Number of free electrons per unit volume [or per m3]
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[Free] electrons collide (1) with ions (1) [accept: atoms/lattice] causing increase (1) on temperature due to random energy (1) [or vibrational energy or vigour of vibrations; accept heat]

· A smaller but I [n, e] the same

· so v larger

· so more energy transferred [on average per 
collision to random]

Variable power supply drawn connected to lamp (1) via ammeter, with voltmeter in parallel with lamp (1).

I
0·40 Ω – 0·42 Ω

II
3·0 Ω

I
resistance at 0 0C

II

III
Filament likely to be above 0 0C at v.low p.d.s [or equiv.] (1)


so resistance higher than Ro, so Ro smaller than (c)(ii)(I) (1)
	1

3

3

2

2

1

1

1

3

2
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PH4 Mark Scheme – January 2005

Notes: This marking scheme, whilst reasonably complete does not give all the answers, which were credited by the examiners. It is hoped that the scheme is self-explanatory, though it needs to be read alongside the question paper. The following clarifications may be of use:

Statements in brackets [ ] are exemplification, alternatives, indications of acceptable range of numerical answers (with (), or statements which, whilst desirable in an answer were not required on this occasion for full marks. 

The numbers in parentheses ( ) are the marks, usually 1, for each response.

e.c.f. stands for error carried forward, and indicates that the results of a previous (incorrect) calculation will be treated as correct for the current section. i.e. the mistake will only be penalised once.

The expression “or by implication” indicates that the mark is credited when subsequent credit-worthy working demonstrates that this idea/equation has been used.

Incorrect or absent units only attract a penalty when ((unit)) appears, otherwise they are there in the mark scheme for completeness. 

No penalties for excessive significant figures are applied in this paper.

	Question
	Answers / Explanatory notes
	Marks available

	1
	(a)

(b)


	(i)

(ii)

(iii)

(iv)


	[Vector] sum of bodies’ momenta (1) [accept: total momentum] remains constant provided no external [accept: resultant] forces act (1).

Equation involving products of mass and velocity (1)

8 ( 20 + 1·5 ( 40 = 60v (1)

Correct algebra following this (1) [or answer of 3·67 m s-1]

Attempt to use 
[image: image32.wmf]change in momentum

(1)   by impl.

time taken

v
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173 N (1)


[image: image33.wmf]6037
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55 N (1)

External forces not negligible


	2

3

2

2

1

[10]




	2
	(a)

(b)


	(i)

ii)

(iii)

(i)

(ii)


	Division by 60 (1)

Multiplication by 2π (1)

v = rω [or equiv. or by impl.] (1) = 66 m s-1 (1)


[image: image34.wmf]2
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[image: image35.wmf][
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Emc

q

q
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D=××



I
no energy lost to pads / surroundings 

or all energy into rim / no heat loss


II
too high

[N.B. Answer must be consistent with (ii)]
	2

2

2

3

1

1

[10]



	3
	(a)

(b)


	(i)

(ii)

(iii)

(i)

(ii)

(iii)
	Attempt to form sum of products (1)

2·1 m2 [accept 1·7 m2 which assumes back not insulated] (1)

Correct substitution i.e. 
[image: image36.wmf][

]
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[image: image37.wmf] o o
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Seems too low (1) e.c.f.

Justification: e.g. room temperature ~20 ºC (1)

[In fact not all temperature drop is across the insulator – ed.]

Heat (1)

Going into system (1)

40 W

electrically (1) or from mains…
	2

2

1

2

1

1

[10]




	4
	(a)

(b)


	(i)

(ii)

(i)

(ii)

(iii)

(iv)
	Equal
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II
10 [e.c.f. for 1/16 answer to (I)]
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phydrogen = 1600 kPa (1)

equal nos. of moles/molecules needed (1), or 1/16 original mass of hydrogen needed or 0·02 g of hydrogen needed

0·30 kg must escape (1)


	1

2

1

1

1

2

2
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	5
	(a)

(b)


	(i)

(ii)

(i)

(ii)

(iii)
	A pair of conductors (1) [or metal plates] separated by an insulator (1) [or dielectric]


[image: image41.wmf]charge [on either plate]

p.d. [between plates]


Stored energy 
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parallel (1)

greater capacitance (1) or more charge or more energy stored


	2

1
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2
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	6
	(a)

(b)


	(i)

(ii)

(iii)

(iv)

(v)

(i)

(ii)

(iii)

(iv)

(v)


	
[image: image45.wmf][
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sinusoid drawn with correct time scale (1), amplitude (1) and phase [initially zero, +ve gradient] (1)

0·26 s [accept 0·24 – 0·28] e.c.f.
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[image: image49.wmf] gained(1)0176 J (1)
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Energy is never lost or gained but can be [transferred or] converted from one form to another.

Assuming no resistive / dissipative forces (1)

EK gained = 0(022 J [e.c.f. from (i) and (ii)] (1)

[If not given for (v), credit EK = 
[image: image50.wmf]2
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mv

]

Correct strategy (1)

Correct execution and comment (1) [e.g. 0·022 J: “close”...]
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	7
	(a)

(b)

(c)


	(i)
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Resultant vector drawn (or Pythagoras cited) with Z, IZ or V labelled [and, if voltage vectors used, division by I indicated or implied] (1)
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Vectors at right angles (by eye) (1)


Labels on resistive and reactive vectors intelligible and consistent (1)
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