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INTRODUCTION

The marking schemes which follow were the ones used by the WJEC for the JANUARY 2007 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 2007 

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)

(c)

(d)


	(i)

(ii)

(i)

(ii)
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Use of 
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v = 3(0 m s-1 ((unit)) (1)
Constant velocity (or speed) (1)

No resultant force (1)

[or no horizontal forces acting, or equiv.]

No change

Reduced [penalise any incorrect explanation]
	2
2
2
2
1

1
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	2
	(a)

(b)

(c)

(d)
	
	
[original] length ----- metre rule (1)

diameter /thickness – micrometer (1)

[not area / radius]

extension -------------- ruler [or equiv.] (1)

[or equiv.]

Use of a long wire → measurable extension (
diameter measured at various points [at 90(] (
keep within elastic limit (
reference wire [if relevant] (
gradient = 
[image: image4.wmf]F

e

 (1) [or equiv.]

A from diameter [no details required – can credit from (b)] (1)
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	3
	(a)

(b)

(c)


	(i)

(ii)
(i)

(ii)

(iii)

	No resultant / net force [or sum of forces / (F = 0]
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upward force (1)

relevant distance for all downward forces (1)
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	4
	(a)

(b)


	(i)

(ii)

(iii)

(i)

(ii)

(iii)
	measure wavelengths / observe spectra [accept: demonstrate the wave nature of light]

division by 5000 indicated.
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Either: (green calculate correctly (2), or (red calculated (1) and “green” given as answer(1)

[Accept reverse calculation, i.e. ( calculated]
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II.
2
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	5
	(a)

(b)

(c)
	(i)

(ii)

(i)

(ii)

(i)

(ii)

 
	Force per unit extension [accept in symbol form].
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 [N.B. Cancellation not required]
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Assuming that Hooke’s law is valid [or equiv.] (1)

0(01 m

3 ( 66(7 = 200 N m-1 (e.c.f.)
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	6
	(a)

(b)

(c)


	(i)

(ii)

(iii)

(iv)

(v)

(i)

(ii)
	
[image: image15.wmf][total] distance

[total] time
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[accept reverse argument, i.e. showing distance = 11 m]
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 East / to the right (1)

Arrows indicated (( (1)
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1(1)2ms(1)
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v

N [upwards] (1)

velocity changing (1) since the direction is (constantly) changing (1)

North [accept, towards centre / upwards]

Calculation of decelerating distance e.g. by 
[image: image19.wmf]2

uv

st
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 (1)

Decelerating time = 4 s (1) [or by impl. from graph]

Appropriate time axis labelled.

Straight line drawn from (0,1) to (2,1) – (1)

Straight line drawn from (2,1)e.c.f. to (6,0) e.c.f – (1)

Axes including labels and units (1)

Straight line from (0,0) to (2,2) – (1)

Curved continuation from (2,2) to (6,4) – (1)

Graph approximately horizontal at (6,4) – (1)


	1
2
2
3

2

1

5
4
[20]




	7
	(a)

(b)
(c)

(d)

	(i)

(ii)

(iii)

(i)
(ii)
(i)

(ii)

	I.
[Particle] vibrations/oscillations parallel to / in line with direction of motion of the wave

II.
Any 2 ((1) of: wave profile is seen to move; transfers energy; points within ( are out of phase with each other [or points in phase are n( apart] amplitude the same for all particles [assuming no energy losses].

I.
Wavefront spreading out [or equiv.]


[accept: loss of energy / damping – or equiv.]

II.
( = 0(5 m (1)
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Amplitudes: at 0(125 m = 12 [units]; 1(125 m = 8 [units] (1)
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675 Hz (1) 685 Hz (1)

675 Hz (1). Increased difference between fgen and ffork [or equiv. e.g. explanation of why 685 Hz is incorrect] (1)

[It produces a] reflection [or a progressive wave].

Any 2 ((1) of: wave profile not seen to move [away from source]; energy no transferred [away from source]; ( is 2( distance between consecutive nodes [or antinodes]; points between consecutive nodes are in phase; amplitude varies between nodes.

Obtain f from the signal generator (1).

Measure the distance moved by the probe between two points of minimum intensity [or max. or max. to min. – or other sensible distance] (1)

Show how ( is calculated from the measured distance. (1)

Use of 
[image: image23.wmf]cf
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PH2 Mark Scheme – January 2007 

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. 

Apart from in question 6 (c), 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)

(c)


	(i)

(ii)

(i)

(ii)
	Diagram: Configuration (1)


Values (1)


[image: image24.wmf]12
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[or with values substituted]. Convincing working (1)
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60 ( in series with combination from part (a) (1)

Correct [input and] output connection. (1)


	4
1
1

2
2
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	2
	(a)

(b)


	(i)

(ii)

 (i)

(ii)


	I.
E = 9(5 ( 10(0 V (1). Good line shown (1)


II.
Disconnect resistors [or equiv.]

I.
Point shown at 1(2 A.

II.
5(0 ( [e.c.f.]

III.
to prevent short-circuiting the cell [or equiv.]


[image: image29.wmf](1)
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or gradient attempted

r = 3(0 ( ( 3(3 ( (1) [e.c.f. on E]

Energy is converted [or dissipated, or wasted] in the internal resistance (1). Less current implies less energy wasted [or the converse argument] [or less current gives lower voltage loss across r](1).
	2

1

1

1

1

2

2
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	3
	(a)

(b)


	(i)

(ii)

(i)

(ii)


	The number of free electrons per unit volume [accept per m3]


· free electrons in length vt (or v) will pass through A in time t (or in 1 second) (
· No. of electrons in length vt = vAtn (or vAn) (
· Charge contained = vAtne (or vAne) (
· Current 
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More energy converted to internal [accept “heat”, “random” or “thermal”…] (1) in collisions between [free] electrons and ions (1) [per second].

or because I greater (1) and so I2R greater (1)
	1

4

3

2
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	4
	(a)

(b)

(c)


	(i)

(ii)

(iii)

(i)

(ii)

(i)

(ii)
	A

[A], B, E or A, B, C, D, E

C, D

I.
[impinging] electron

II.
energy of photon (1) with minimum wavelength (1)

(min = 0(03 ( 10-9 m (1) [or by impl.]

V = 41 kV (1)[e.c.f. on slips of 102]

temperature raised [or equivalent]

X-rays ionise [i.r. waves don’t]
	1

1

1

1

2

2

1

1
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	5
	(a)

(b)

(c)
	(i)

(ii)

(i)

(ii)

(iii)
	Electron orbits proton (1) [or orbits nucleus and nucleus is a proton] [N.B. Mar lost if neutron included]

Almost all mass of atom is in proton (1) [or equiv.]

Proton positively charged; electron negatively (1)

Energy of excited state is greater

Electrons orbital radius is greater in excited state. 

[N.B. Description in terms of orbitals credited]
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	6
	(a)

(b)

(c)
	(i)

(ii)

(iii)

(iv)
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Convincing working (1). Division by 2 because elements in series. (1)
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resistance at 0(C ((unit))
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Data put into the equation are only to 2 or 3 s.f.
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[Accept 480(C if 26(06 ( used for R0.]

New current in each element is 2(13 A [or overall resistance is still 54 ( or by impl.] (1)

Element resistance = 108 ( (1)

I.
Element ribbons thinner (1)


More likely to break (1)

II.
You can still toast – one side at a time (1)


[accept: heats up fast because wire is thinner]

	3

4

1

3

1

3

2

2

1
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	7
	(a)

(b)


	(i)

(ii)

(iii)

(iv)

(v)

(i)

 (ii)

(iii)


	emission of electrons from a surface (1) [or metal or solid] when light [or u-v or e-m radn] falls on it. (1)

I.
[Minimum] energy needed (1) to release an electron [from the surface]. (1)

II.

I.
Correct substitution of data into equation (1)


f = 8(0 ( 1014 Hz ((unit)) (1)

II.
division of an energy by e (1)


0(94 V (1)

III.
hf = ( or equiv. (1)


f = 5(8 ( 1014 Hz (1)

Points correctly plotted [e.c.f.] (1)

Straight line drawn between the points. (1)

Graph drawn with the same slope [by eye] (1) and intercept to the left of the previous line (1).

[concentric, bright] circles

wave-like [or can diffract, show interference]

· graphite is crystalline

· crystals in graphite act as diffraction grating
[accept graphite diffracts electrons if not credited in (ii)]

· electrons leave graphite at particular angles …

· … owing to constructive interference

· screen glows when hit by electrons

· spacing between atoms in graphite ~ (electrons

	2

2

3

2

2

2

2

2

1

1

2
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PH4 Mark Scheme – January 2007

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.

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

	Question
	Answers / Explanatory notes
	Marks available

	1
	(a)

(b)

(c)


	(i)

(ii)


	
[image: image38.wmf]0
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· air gap uneven

· plate area not well-defined [accept “not equal”]

· cloud base and /or ground may not be a good conductor [accept “not a metal”]

· charges may not be distributed evenly


[image: image39.wmf](1)5400C (()) (1)e.c.f.

QCV

==

unit



[image: image40.wmf]213
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(1)[8110J] [or equiv.]
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Division of an energy by t (e.c.f.) (1)

Power = 8(1 ( 1018 W (e.c.f. on C or Q and on slips in U) (1)


	3

2

2

3
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	2
	(a)

(b)


	(i)

(ii)

(iii)

(iv)


	· motion random or all directions equally likely or gravity negligible

· collisions [on average] elastic

· molecules occupy negligible volume

· collision times negligible
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 EMBED Equation.DSMT4  [image: image42.wmf]2
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[or equiv. e.g. using 
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II.
1(8 ( 108 m-3 (e.c.f.)


[image: image45.wmf]6
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· [inter-particle forces never negligible] – protons repel

· [collisions not elastic] nuclear fusion can occur

Accept: Protons / particles occupy significant volume because density v. high. [Not true because protons ~10-15 m in size, but not expected that PH4 candidates would know this]

Accept Collision time not negligible because flight paths so short [see above + the treatment of protons as hard spheres is unsatisfactory]

	2

2

2

1

2

1
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	3
	(a)

(b)


	(i)

(ii)

(iii)

(iv)
	2(1 (1)

8(4 (1)

130 Hz

3(0 mA
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Either:
or: 
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So 
[image: image48.wmf](
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[accept recalculation from scratch]


	2

1

1
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	4
	(a)

(b)


	(i)

(ii)

(iii)
	Work done by the system [accept “gas”]

Cell (1) – no volume change or no area under graph (1)

Cell (2) – For ideal gas U depends only on T or (T = 0 [so (U = 0]or equiv. (1)

Cell (3) ( (U = 0 over complete cycle  or gas returns to the same state [or same as (2)] (1)

80 J

(80 J

(80 J

60 J

(20 J

(20 J



I.


II.
Heat takes time to escape (or by impl.) 


	1

3

3

2

1
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	5
	(a)

(b)


	(i)

(ii)

(i)

(ii)
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Less than 100% absorption of radn [or reflection] (1)

Loss of absorbed energy e.g. through insulation or re-radn (1)

[Accept: zigzag pipe not in contact with whole of sheet]


[image: image50.wmf]xQ
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 or correct substitution of data (1)

(( = 5 (10-3 ( 8 ( 10-3 (C (1) [e.c.f ]

It isn’t obvious which power to take or, (iff 4(72 W used), not 100% absorption or uneven temp of underside or heat escapes through sides of sheet.
	5

2

2
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	6
	(a)

(b)

(c)

(d)


	(i)

(ii)

(i)

(ii)

(iii)

 (i)

(ii)

(iii)


	Weight of plate = 0(72 ( 9(8 N (1) [or by impl.]

k = 882 (1) Nm-1 (1) [N.B. Dedicated unit mark]

Stiffer [larger k] springs needed (1) [accept stronger], otherwise top plate will sink below counter or to give the same extension [per plate] (1)


[image: image51.wmf][
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17 plates (1) [no fractions] (e.c.f. on m )

Oscillating (1)[or periodic / sinusoidal] driving force (1)

[or description of particular setup e.g. vibration generator (1) connected to signal generator(1)]

135 Hz [e.c.f. on T from (b)]

highest amplitude

Falling amplitude or [Energy loss due to] action of dissipative forces [or resistive forces or friction]


I.


II.

Pile would be too slow to rise or fall when plates taken off or put on.


	3

2

5

2

1

1

1

2

2

1
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	7
	(a)

(b)

(c)


	(i)

(ii)

(i)

(ii)

(iii)

(iv)

(i)

(ii)


	mass ( velocity

A body’s rate of change of momentum is proportional to the [net / resultant] force acting on it (1) [and takes place in the direction of that force] [2nd mark for either of the brackets]

Volume set moving in time t = (L2vt (1)

(Mass set moving in time t = (L2vt( (1)

(Momentum acquired in time t = (L2vt(v (1)


[image: image52.wmf]22

Force[or equiv](1)256kN(1)

Lvt

t

pr

==×


I.
The air [that is being set moving]

II.
Upward force on blades from air = 25(6 kN [from N3] (1)


( pull of gravity on helicopter = 25(6 kN [since no net force on helicopter] (1)

New Force
= 34(9 kN (1)

grav pull
= 25(6 kN (e.c.f.)

( Net force
= 9(3 kN (1) (e.c.f.)


m
= 2600 kg (1) (e.c.f. on gravitational pull)


a
= 
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1 mark if only one correct point in (ii) and only one in (iii)
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(or v)





v





60 (





60 (





30 (





XL





any 2 ( 1





A





any 3 ( 1





diagram with 2 or more labels (1)





Light consists of packets of energy


Energy of a photon is hf


An electron can accept energy of 1 photon


( needed for electron to escape leaving hf(( to be carried off as Ek.





[N.B e.c.f. on factors of 4 due to diameter/radius slip.]





any 3 ( 1 





(1) [direction correct]





N.B. If (0 omitted, 1 allowed if unit correct.





(1) or by impl.





30 (





60 (





either (1)





any 2 ( (1)





any 2 ( 1





VOUT





12(0 V





XC








R





[65 Hz	260 Hz]





6 correct ( (3)


4/5 correct ( (2)


2/3 correct ( (1)





any 2 ( (1)





pressure falls at const. volume


gives out heat


temperature falls / gas cools


internal energy drops








decreasing amplitude (1)


period unchanging (1)


(by eye)





Correct shape [allow small overshoot] (1)


Decrease without going below time axis (1)





metre rule





marker





long wire  (implied by metre rule)





clamp





weight


(load)





N.B. Hanging wire:


weight (


vernier scale (


long wire (





5 labels → (3)


4 labels → (2)


3 labels → (1)


1 or 2 →(0)





N.B. Measuring instruments can be credited from diagram
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