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INTRODUCTION

The marking schemes which follow were the ones used by the WJEC for the Winter 2008 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.

Notes on the interpretation of these marking schemes

The marking schemes, whilst reasonably complete do not give all the answers which were credited by the examiners. It is hoped that the schemes are self-explanatory, though they will need to be read alongside the question papers. 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. [accept….] indicates that, whilst not a good answer, it was accepted on this occasion.

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 impl.] indicates that the mark is credited when subsequent credit-worthy working or answer demonstrates that this idea/equation has been used.

In general the physics of the answer needs to be correct but specific expressions or methods are often not required. The expression [or equiv.] emphasises that the particular idea, could be expressed in several different ways.

Incorrect or absent units are not always penalised, but they are present in the mark scheme for completeness. Where ((unit)) appears it indicates that the unit is required for the mark to be awarded but attracts no separate mark. A (1) following the unit, in addition to a (1) following the numerical part of the answer, indicates that the unit itself attracts a mark.

Example: 25 GPa (1) ((unit)) indicates that the unit (or correct alternative. e.g. 2(5 ( 1010 N m-2) is a requirement for the mark;

25 (1) GPa (1) indicates that the numerical part of the answer [2(5 ( 1010] and the unit Pa each attract a mark. In this case, an answer of 25 GN would be awarded the first mark but not the second, it being considered that the SI multiplier is numerical.

Unless otherwise stated, no penalties for excessive significant figures are applied in these papers. Significant figures are usually assessed only in the practical units.

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

PH1 Mark Scheme – January 2008

	Question
	Marking details
	Marks Available

	1.
	(a)

(b)

(c)
	(i)

(ii)
(i)

(ii)
	[The centre of gravity is] the point where the [entire] weight [accept: force of gravity] can be considered to act.

X marked at centre of top surface [accept: dot with no label]

Correct reasoning given, e.g. (Fhorizontal = 0 (1) 

[image: image65.wmf]s

c

t

=

[image: image66.wmf]12009.83.0

´´

[Accept: forces cancel]
FFriction = 8.2 cos20( (1) [or by impl.] = 7.7 N (1)

8.2 sin 20( (1) [or by impl.] = 2.8 N (1)

[N.B. No e.c.f. on sin/cos confusion]

25 ( 2.8 (e.c.f.) (1) = 22.2 N (1) [vertically] downwards (1)


	1

1
3

2

3

[10]

	2.
	(a)

(b)
	(i)

(ii)

(iii)

(iv)

(i)

(ii)
	(l and l have same units / units cancel / “strain =
[image: image2.wmf]l

l

D

 which is a ratio”


[image: image3.wmf]stress

strain

E

=

[or impl.] or gradient attempted (1)

E = 8.0 ( 1010 Pa / 80 GPa (1)

Elastic (1); strain ( stress [accept: linear] (1)

[Accept: elastic limit not reached / follows Hookes’ Law]

Fractures / breaks [not cracks]

[Surface] cracks / imperfections / broken bonds (1) propagate through sample (1)

[or e.g. Bonds break at surface (1) increasing load on still intact bonds (1)]

Outside surface(s) in compression (1). It is more difficult for cracks to widen / propagate / develop (1)

	1

2

2

1

2

2

[10]



	3.
	(a)

(b)
	(i)

(ii)

(iii)
	Many / all planes of vibration (1) [accept directions of vibration]

Polaroid placed in path of ray or light passed through Polaroid [accept strong impl.]. Polaroid rotated (1)

Light/dark or variation (1) every 90( / 90( between light and dark] (1)

Reflected light is polarised (1).

Plane of (polarisation of) polaroid is orientated (1) (at 90() to that of the reflected light) to absorb / not transmit some of the light (1)


[image: image4.wmf]1

2

sin

sin

n

q

q

=

 or 
[image: image5.wmf]1122

sinsin

nn

qq

=

or 
[image: image6.wmf]sin53

sin38

n

=

o

o

(1)

n = 1.3 (1)
	1

4

3

2

[10]




	Question
	Marking details
	Marks Available

	4.
	(a)

(b)
	(i)

(ii)

(iii)
	Progressive waves (accept: waves travel) from speaker to barrier (1)

These are reflected (1) and the reflected waves interfere (1) (with waves from the speaker. [Accept: superpose / combine / add but not create nodes and antinodes].


[image: image7.wmf]c

f

l

=

[or by impl.] (1); ( = 0.2 m (1)

Separation of nodes = 0.1 m (1) ((unit))

Graph drawn with zeros / minima at 0, 2 and 4 seconds (1)

Maxima at 1 and 3 seconds (1)

Shape roughly correct [ignore shape and value at minima] (1)

antinodes
	3

3

3

1

[10]



	5.
	(a)

(b)


	(i)

(ii)
	Magnitude (size) and direction.

Use of 
[image: image8.wmf]22

2

vuas

=+

[or equiv. method or by impl.] (1)


[image: image9.wmf]2

011.829.8

s

=-´

(1) [N.B. Evidence  of correct use reqd]
s = 7.1 m (1)

Use of v = u + at [or by impl. or equiv. method](1)


[image: image10.wmf]11.8

1.2

9.8

ts

-

éù

==

êú

-

ëû

( Time of flight = 2.4 s (1)

v axis label [inc. unit] and scale (1) [N.B. + and ( required]

t axis label [inc. unit]and scale (1)

Line from (0,11.8) to (1.2,0) (e.c.f.) (1)

Line from (1.2,0) to (2.4,(11.8) (e.c.f.)(1) 
	1

3

2

4

[10]




	Question
	Marking details
	Marks Available

	6
	(a)

(b)

(c)
	(i)

(ii)

(iii)

(i)

(ii)

(iii)

(iv)

(v)
	If a body A exerts a force on body B, then body B exerts an equal and opposite force on body A. [Accept action/reaction if it is clear the forces act on different bodies]

A labelled as, e.g. (force  of) skydiver on air. (1)

D labelled as gravitational force of skydiver on (the) Earth.(1)

Two valid comments e.g. Force has very little effect on Earth; force is equivalent to weight of skydiver; Earth moves a very small distance towards the skydiver. (2 ( 1)

(At start) gravitational force of Earth > force of air on skydiver, (producing acceleration). (1)

Force of air on skydiver increases (1). Eventually these forces become equal (in magnitude) (1) (so the velocity becomes constant)

weight ( Fair = ma (1) [or by impl.]

Fair = (70 ( 9.8)() ( 70 ((1)(()


= 616 N (1)

Fair = mg (1) = 686 N (1)

[N.B. Insufficient just to calculate mg. Ref. to Fair = 686 N needed]

Attempt at calculating any identified area to right of 60 s [accept to rt. of Q](1)

Height = 
[image: image11.wmf]1

2

555205

´´+´

[or equiv.](1) = 237.5 m (1)


[image: image12.wmf]-1

237.5(e.c.f.)

(1)11.9m s(1)

20

=


686 N [e.c.f. from (ii)]
	1

2

2

3

4

2

3

2

1

[20]




	Question
	Marking details
	Marks Available

	7.
	(a)

(b)

(c)
	(i)

(ii)

(iii)

(iv)

(i)

(ii)

(iii)

(i)

(ii)
	Two points marked 10 m apart.

[image: image67.wmf]2

1

2

120012

´´

Two points marked 10 s apart.

c = f( [or by impl.] (1)


[image: image13.wmf]1

40

 s

f

=

(1); ( = 4 m (1)

c = 0.1 m s-1 ((unit)) (1)

At least one cycle drawn with a reasonable sinusoidal shape (1)

Correct amplitude [i.e. 1 cm] (1)

( doubled [i.e. 8 m] (1)

(Further) maxima ( minima (etc.) 

[accept Lound/quiet]

Constant [accept: no] phase difference

[Accept: ‘always in phase’ but not just ‘in phase’]


[image: image14.wmf]ay

D

l

=

[or by impl.] (1); y = 1.25 m (1)


[image: image15.wmf](

)

1.251.25

e.c.f. on (1)0.34 m(1)

4.60

y

l

´

==


Diffraction (1)

(Sound) waves spread out when they pass through doorway (1) [Can be credited from diagram]

Maximum diffraction (with no minimum) when ( ~ [or >] 2 m (1)

Corresponding 
[image: image16.wmf]340

2

f

=

(f = 170 Hz (1)

Statement / calculation / argument to show higher frequencies lead to lower wavelengths and less diffraction (1)


	1

1

4

3

1

1

4

2

3

[20]




PH2 Mark Scheme – January 2008
	Question
	Marking details
	Marks Available

	1
	(a)

(b)
	(i)

(ii)

(i)

(ii)
	Q = It (1) [or by impl] = 2.9 ( 105 C ((unit)) (1)

Energy = VIt [or equiv. or by impl.] (1)

Energy = 3.5 MJ (1) [e.c.f. on Q]

I = 20 A (1) [or by impl, or (I]

time = 4 hours (1)

I.
V = E ( Ir (1) [or equiv. or ‘lost volts’ = 0.40 V]
V = 11.6 V (1)

II.
Greater ‘lost volts’  or 3 V extra ‘lost’ (1)


Smaller terminal p.d. (1) [or terminal p.d. now 8.6 V]
	2

2

2

2

2

[10]



	2.
	(a)

(b)

(c)

(d)
	(i)

(ii)
	
[image: image17.wmf]Q

I

t

D

=

D

[or equiv.](1) or No of e’s = 
[image: image18.wmf]Q

e

D

 or flow rate = 
[image: image19.wmf]I

e


No passing through per second = 1.9 ( 1021 s(1 (1)

I = nAve (1) [or by impl.]

n = 18 ( 1028 m(3 (1) [or by impl.]

v = 0.052 m s(1 (1) [e.c.f. on factor of 3]

· v  is a vector, mean speed a scalar [accept: v directed along wire; mean speed not directed]

· v<< mean speed

· mean speed [almost entirely] due to randon [thermal] motion

the same

n is [also] the same (1) [throughout wire].

v is greater in the thinner portion – at least partial justification (1)


	2

3

2

1

2

[10]




	Question
	Marking details
	Marks Available

	3
	(a)

(b)
	(i)

(ii)

(iii)

(i)

(ii)
	
[image: image20.wmf]l

R

A

r

=

(1) [or by impl.]


[image: image21.wmf]2

3

82
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2

A

p

-

-
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´
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==´
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èø


R = 22.5 ( (1) [e.c.f. on slips of factor of 2 in radius]


[image: image22.wmf]7

1

11

i

RR

=

å

[or equiv or by impl.] (1) or 
[image: image23.wmf]strand

Tot

7

R

R

=

[or by impl.]

RTot = 3.2 ( (1) [e.c.f. on Rstrand]

Treat as one conductor with 7 times the c.s.a. [or accept calculation]

P = I2R (1) [or P = IV and V = IR]

So 
[image: image24.wmf]2

l

PI

A

r

=

(1) [use of ( formula must be clear].


[image: image25.wmf](

)

2

2

X

/2

PI

l

d

r

p

æö

=

ç÷

èø

; 
[image: image26.wmf](
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d
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p

æö

=
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[or equiv.] (1)

Same 
[image: image27.wmf]P

l

for X and Y (1) [Awarded only if recognisable attempt at correct reasoning]


	3

2

1

2

2

[10]



	4.
	(a)

(b)


	(i)

(ii)

(iii)

(i)

(ii)

(iii)
	80, 120, 80

Protons and neutrons in nucleus [accept centre of atom] and electrons outside nucleus / in orbitals / orbiting

202 in top box (1); and 80 in bottom box(1) 

I.

[image: image28.wmf]hc

E

l

=

(1) or E = hf and 
[image: image29.wmf]c

f

l

=

;
[image: image30.wmf]348

9

6.610310

(1)

25410

E

-

-

´´´

=

´


II.
Output power = 13 W (1)


[or Power emitted = Energy emitted per second.]
( 1.7 ( 1019 photons s(1. (1)[e.c.f. on power]

Downward arrow shown between (8.8 and (16.6 ( 10(19 J levels.

254 is in the ultraviolet.

[Accept ( too small or ( not between 400 and 700 nm]


	1

1

2

2

2

1

1

[10]




	Question
	Marking details
	Marks Available

	5
	(a)

(b)

(c)
	(i)

(ii)

(iii)
	Target [accept metal] hit by electrons (1).

Target [or decelerating electron(s)] emits X-rays (1)

34 ( 10(12 m or 38 ( 10(12 m [accept 39 ( 10(12 m]

(min = 15.5 [±0.5] ( 10(12 m (1)

V = 80 kV (1) [e.c.f. on slips in (min]

I.
Continuous spectrum labelled ‘background’

II.
Decelerating electrons [or equiv] emit e-m radn. 

· X-rays penetrate matter.

· Denser matter [e.g. bone] not penetrated as much [or absorbs more].

· X-rays affect photographic plate [so image can be formed]

· Sharp shadows cast because of short (. 


	2

1

2

1

1

3

[10]




	Question
	Marking details
	Marks Available

	6
	(a)

(b)

(c)


	(i)

(ii)

(i)

(ii)

(iii)

(iv)

(v)


	N.B. The diagram requirement could be satisfied by either a photo-emissive cell in a circuit or a negatively charged gold-leaf electroscope with a suitable metal surface (e.g. a zinc plate)

Emissive surface shown on a diagram (1)

Suitably placed detector shown on diagram (1)

Light or u-v illuminating surface either shown on diagram or stated in words. (1)

Potentials correct (1) [i.e. cell correct way round or no cell, or negative p.d. or negatively charged electroscope]

What is observed (1) [i.e. current registered or leaf falls].

I.
[emitted] electron

II.
[incident] photon

1 electron takes energy from 1 photon [or equiv. or by impl.] (1)

( is the [minimum] energy electron needs to escape surface. (1)

So electron’s [‘left over’] energy is less than photon’s [by (]. (1)

Vertical axis labelled 
[image: image31.wmf]219

1

max

2

/10J

mv

-

[or equiv.] with scale (1)

Points correctly plotted (1)

Graph line (1). 

4.5 ( 1014 Hz or 4.6 ( 1014 Hz. (1)

3.0 [± 0.4] ( 10-19 J

h = slope of graph [or by impl.] (1)


[image: image32.wmf](

)

(

)

19

14

34

1.210.1310

Js[or equiv.][N.B. Method mark](1)

6.384.7410

6.610Js(())(1)

h

-

-

-´

=

-´

=´

unit


[e.c.f. on slips in 10n]

Intensity [at a given frequency] doesn’t affect individual photon energies. (1)

Intensities don’t have to be the same [because Einstein’s equn involves individual photon energies] (1).


	5

1

1

3

2

2

1

3

2

[20]


	Question
	Marking details
	Marks Available

	7
	(a)

(b)

(c)
	(i)

(ii)

(i)

(ii)

(iii)

(iv)

(v)
	
[image: image33.wmf]R

TotTot

V

R

VR

=

[or equiv] or I = 20 mA (1)

So 
[image: image34.wmf]CD

50

6300

V

=

or VCD=0.02 ( 50 V (1)


2.0

3.0

4.0

5.0

A & B

B & C

B & D

A & C

Any arrangement which drives current through coil (1).

Meters correctly placed (1).

Potential divider used correctly (2)

[Potential divider used as rheostat → (1)]

3.3 [±0.3] V [if justified by drawn graph]

I.
12.5 ±0.5 (
II.
16 – 17 (
Graph drawn with horizontal line starting from V = 0 (1)

bends upwards [> ~ 3 V] from ‘earlier’ straight line. (1)

I.
[Free] electrons collide with ions (1) [accept atoms / lattice] raising random energy (1) of ions and free electrons [or making ions vibrate more vigorously, or equiv.]

II.
mean drift velocity reduced or [free] electrons collide more often with ions.

I.
R25 = 12.5 ( (1) [e.c.f. from (c)(ii)I.]



[image: image35.wmf]0

1

R

R

q

aq

=

+

[correct re-arrangement at any stage] [=11.26 (] (1)
[Accept starting with R(, R0 and (  and finishing with (. 2nd mark only awarded if comment made about consistency]

II.
R0 = 11.3 (, R( = 16.7 ( [e.c.f. from (c)(ii)I.] (1)


(  = 109 [±5] (C (1)


	2

2

4

1

1

1

2

2

1

2

2

[20]




PH4 Mark Scheme – January 2008
	Question
	Marking details
	Marks Available

	1
	(a)

(b)

(c)
	(i)

(ii)


	The [vector] sum of the [accept ‘total’] momenta of bodies in a system (1) remains constant provided to [resultant] external forces act (1).

±80 ( 1.5  ±  50 ( 0.3  = ±50v [i.e. equating relevant mv terms] (1)

Correct signs in equation (1)

v = 2.1 m s(1 (1)

I.
Initial KE = 90 J + 22.5 J (1) [= 92.25 J]


Final KE = 110.25 J (1) e.c.f.

II.
[Chemical] energy converted in skater[’s muscles]


or Work done by skater [in pushing other skater away]


or equiv.

80 ( 1.5 ( 5(0 ( 0(3 = 130 v' (1)

v' = 0.81 m s(1 (1)


	2

3

2

1

2

[10]



	2
	(a)

(b)

(c)

(d)
	(i)

(ii)

(iii)
	Force = mg [or equiv. or by impl.] (1)


[image: image36.wmf]F

k

x

=

[or equiv. or by impl.] (1)

k = 0.15 N m(1 ((unit)) (1) [e.c.f. on slips already penalised]


[image: image37.wmf][

]

1.95s

0.65 s

3

T

==

or 
[image: image38.wmf]3

Hz 1.54 Hz

1.95

f

==

(1)


[image: image39.wmf]2

m

T

k

p

=

(1) [or by impl.]

m = 0.15 kg (1) [e.c.f. on slips in T , e.g. failure to divide by 3, and on k from (a)]

Amplitude falls over time [accept: decreases, reduces]

[not ‘amplitude less’]

Dissipative [or resistive or frictional] forces [oppose motion].

Oscillation () take place.

· branch may not obey Hooke’s Law

· damping increases [accept ‘changes’] T [so 
[image: image40.wmf]2

m

T

k

p

=

not quite correct].

· branch has mass [accept: would oscillate unloaded.
	3

3

1

1

1

1

[10]




	Question
	Marking details
	Marks Available

	3
	(a)

(b)

(c)

(d)
	(i)

(ii)


	T1 = 298 K; T2 = 373 K (1)

Attempt to show 
[image: image41.wmf]12

12

VV

TT

=

(1) or equiv. [= 1.3 ( 10(7 m3K(1]

Convincing demonstration (1)

[Accept using pV = nRT with arbitrary nR]

W = pΔV (1) [not FΔs] = 1.0 J (1)

I.
Increase in [accept ‘change in’] internal energy.

II.
Work done by system [or gas]

2.5 J [e.c.f. on W]

Δ( 
[image: image42.wmf]or

x

q

D

éù

êú

D

ëû

 becomes small (1) because the gas almost reaches the temperature of the boiling water (1) [accept ‘gas is getting hotter’]
	3

2

1

1

1

2

[10]



	4.
	(a)

(b)

(c)

(d)
	
	
[image: image43.wmf]rms

vc

a

=

(1); ( = 0.74 [(0.02] (1) [accept 3/4] 

or 
[image: image44.wmf]rms

cv

b

=

(1); ( = 1.35 [(0.05] (1) [accept 4/3]

crms = 430 [±10] m s(1 (1) [e.c.f. from (a)]


[image: image45.wmf]2

1

3

pc

r

=

(1);


[image: image46.wmf]2

3

p

c

r

=

(1) = 1.6 kg m(3 ((unit)) (1) [e.c.f. on wrong crms]

pV = nRT (1) [or by impl.]

n = 41.8 mol (1)

41.8 mol has a mass of 1.65 kg (1) [or by impl.] [e.c.f. on n, (]

or Relative molar mass = 
[image: image47.wmf]mass of gas [in gram]

No. of mol


Relative molar mass = 39 [±1] [Ignore wrong units] [0.039((1)]
	2

4

2

2

[10]




	Question
	Marking details
	Marks Available

	5
	(a)

(b)
	(i)

(ii)

(i)

(ii)

(iii)

(iv)

(v)

(vi)


	37% of 4.5 V (1) is 1.67 V which occurs at 2.0 s (1)

Or: intercept of t-axis and tangent at t = 0 (1) giving 2.0 s (1)

Or: convincing argument (1) based upon V[or Q] = 
[image: image48.wmf]/

0

tRC

Ve

-

(1)

[Accept argument starting from t = 2.0 s]

R = 167 k(
36 (C [N.B. Penalise missing ( only once]

54 (C ( 36 (C [or 12 (F ( 1.5 V]

6 (F


[image: image49.wmf]2

1

2

UCV

=

(1) [or equiv. or by impl.] = 122 (J (1)

U= ½ ( 18 ( 32 or 81 (J

Converted to internal energy in resistor [accept ‘wires’] or given out as heat by the resistor. [Accept e-m wave generation]


	2

1

1

1

1

2

1

1

[10]




	Question
	Marking details
	Marks Available

	6
	(a)

(b)

(c)
	(i)

(ii)

(i)

(ii)

(i)

(ii)
	
[image: image50.wmf]Energy [converted]Work [done]

time [taken]time [taken]

or

or wordy definition

I.

[image: image51.wmf]Gain in KEForce  distance

(1)or 

time takentime taken

P

´

éù

=

êú

ëû

 or by impl.



[image: image52.wmf]2

1
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120012J

(1)9.6 kW(1)

9 s
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==



or 
[image: image53.wmf]PFv

=

(1) [or by impl.] = 1600 N ( 6 ms(1 (1) = 9.6 kW (1)


[N.B. penalty of 1 for failing to divide by 2]

II.
Gain in PE = mgh (1)
ΔEp/sec= 1200(9.8(12(
[image: image54.wmf]10

1000

(1) = 1400 W (1) [ecf. on 10nslips]


Or: ΔEp=1200(9.8(10 J and time taken = 
[image: image55.wmf]-1

1000 m

12 m s

(1)


      so power = 1400 W (1)

[Alternative: wt cpt along slope(12m s(1 (1) = 118 N (1)(12m s(1 (1)

= 1400 W (1)]

Energy is never created nor destroyed (1) but can be converted from one form to another (1).

I.
Gain in KE = loss of PE (1) [or by impl.]

[image: image56.wmf]2

1

2

86.4kJ(e.c.f.)35.3 kJ (1)

mv
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v = 14 m s(1 (1)


[N.B. 
[image: image57.wmf]22

2

vuas

=+

, with a = 9.8 m s(2 and s = 3 m ((2) without further justification.]

II.
Gain in U = loss of [final] KE (1) [or by impl.]

[image: image58.wmf](1)122kJ(1) [e.c.f. from (b)(ii)I]

mc

q

D=


Δ( = 23 K or 23 (C (1) [e.c.f. on 122 kJ]


[image: image59.wmf]2

(1)

mv

F

r

=

[or by impl.]or a = 4.8 m s(2 

F = 5.7 kN (1) [N.B. Diameter not halved ( 2.9 kN ( 1 mark]

Any 2 ( (1) of

· friction

· acts on tyres

· from road surface

· vertical forces cancel 
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	Question
	Marking details
	Marks Available

	7
	(a)

(b)
	(i)

(ii)

(i)

(ii)

(iii)

(iv)
	I.
7.1 V

II.
10 ms

Reasonable attempt at a sinusoid (1). 1 correct cycle displayed (1)(e.c.f.). 7 vertical squares occupied (1)(e.c.f.).

Read meters (1) [or by impl.].


[image: image60.wmf][rms]

[rms]

V

Z

I

=

(1)

Labelled vectors at right angles (1)

VL [or XL] leads VR [or R] (1).

Reference to Pythagoras Thm or to resultant drawn on diagram and division by I [if  voltages shown on diagram] (1)

I.
Intercept = 25 [±5] (2 (1) [not by impl.]
R = 5 ( (1)

II.
Slope [or gradient] = 4(2L2 (1)
Slope [or gradient] = 2.0 ( 10(4 H2 (1)


L = 2.25 m(1)H(1) [i.e. 1 for magnitude and 1 for unit]


Alternatively: data for a point put into formula (1) with correct R2 (1). L = 2.25 m(1)H(1)

I.
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II.

[image: image62.wmf]1
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(1) [or equiv. or by impl.]
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]
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(1)or by impl.
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Alternatively: � EMBED Equation.DSMT4  ��� (1)


Correct s and corresponding t (2)


c = 0.1 m s-1 ((unit)) (1)





unit penalty if 1 or more units missing/incorrect














any 3 ( (1)





any 2 ( (1)






























































½ for each correct box, rounded down.





[accept: ‘between tyres & road’]





or � EMBED Equation.DSMT4  ���





or� EMBED Equation.DSMT4  ���
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