





edexcel

advancing learning, changing lives

Mark Scheme Summer 2008
FINAL

GCE Physics (6735/2C)

A PEARSON COMPANY
Edexcel Limited, Registered in £ngland and Wales No, 4496750
Registered Office; Gne0 High Holboms, L.endon WC1V 7BH e .






‘Mark scheme notes

Underlying principle

The mark scheme will clearly indicate the concept that is being rewarded, backed up by
examples. It is not a set of model answers.

For example:

(iii} Horizontal force of hinge on table top

66.3 (N) or 66 (N) and correct indication of direction [no ue] v 1
[Somme examples of direction: acting from right (to left) / to the left / West

/ opposite direction to horizontal. May show direction by arrow. Do not

accept a minus sign in front of number as direction.]

This has a clear statement of the principle for awarding the mark, supported by some examples
illustrating acceptable boundaries.

1. Mark scheme format

1.1

— -
(¥ N ]

You will not see ‘wtte’ (words to that effect). Alternative correct wording should be
credited in every answer unless the ms has specified specific words that must be
present. Such words will be indicated by underlining e.g. ‘resonance’

Bold lower case will be used for emphasis.

Round brackets ( ) indicate words that are not essential e.g. “(hence) distance is
increased”.

Square brackets [ | indicate advice to examiners or examples e.g. [Do not accept
gravity] [ecf].

2. Unit error penalties

2.1

2.2
2.3

2.4

2.5

2.6

A separate mark is not usually given for a unit but a missing or incorrect unit will
normally cause the final calculation mark to be lost.

Incorrect use of case e.g. ‘Watt’ or ‘w’ will not be penalised.

There will be no unit penalty applied in ‘show that’ questions or in any other question
where the units to be used have been given. ‘

The same missing or incorrect unit will not be penalised more than once within one
guestion but may be penalised again in another question.

Occasionally, it may be decided not to penalise a missing or incorrect unit e.g. the
candidate may be calculating the gradient of a graph, resulting in a unit that is not
one that should be known and is complex.

The mark scheme will indicate if no unit error penalty is to be apptied by means of
[no ue].

3. Significant figures

3.1

3.2

3.3

Use of an inappropriate number of significant figures in the theory papers will
normally only be penalised in ‘show that’ questions where use of too few significant
figures has resulted in the candidate not demonstrating the validity of the given
answer.

Use of an inappropriate number of significant figures will normally be penalised in the
practical examinations or coursework.

Using g = 10 m s will not be penalised.






4, Cafculations

5.

4.1

4.2

4.3

»
o

Q
5.
5.
5.

c

e

Bald (i.e. no working shown) correct answers score full marks unless in a ‘show that’
question.

If a ‘show that’ question is worth 2 marks then both marks will be available for a
reverse working; if it is worth 3 marks then only 2 will be available.

use of the formula means that the candidate demonstrates substitution of physically
correct values, atthough there may be conversion errors e.g. power of 10 error,
recall of the correct formula will be awarded when the formula is seen or implied by
substitution.

The mark scheme will show a correctly worked answer for illustration onty.

Example of mark scheme for a calculation:

‘Show that’ calcutation of weight

Useof LxW x H v
Substitution into density equation with a volume and density v
Correct answer [49.4 (N)] to at least 3 sig fig. [No ue] v
[Allow 50.4(N) for answer if 10 N/kg used for g.]
[If 5040 g rounded to 5000 g or 5 kg, do not give 3" mark; if conversion to kg
is omitted and then answer fudged, do not give 3™ mark]
[Bald answer scores 0, reverse calculation 2/3]
Example of answer:
80 cm x 50 cm x 1.8 cm = 7200 cm®
17200 cm® x 0.70 g cm™ = 5040 g
5040 x 107 kg x 9.81 N/kg

=49.4N

ality of Written Communication

Indicated by QoWC in mark scheme, placed as first mark.

Usually it is part of a max mark.

in SHAP marks for this are allocated in coursework anly but this does not negate the
need for candidates to express themselves clearly, using appropriate physics terms.
Likewise in the Edexcel A papers.

Graphs

6.1
6.2

6.3

6.4

6.5

A mark given for axes requires both axes to be labelled with quantities and units, and
drawn the correct way round.

Sometimes a separate mark will be given for units or for each axis if the units are
complex., This will be indicated on the mark scheme.

A mark given for choosing a scale requires that the chosen scate allows all points to
be plotted, spreads plotted points over more than half of each axis and is not an
awkward scale e.g. multiples of 3, 7 etc.

Paints should be plotted to within 1 mm.

Check the two points furthest from the best line. if both OK award mark.

If either is 2 mm out do not award mark.

If both are 1 mm out do not award mark.

If either is 1 mm out then check another two and award mark if both of these
OK, otherwise no mark.

For a line mark there must be a thin continuous line which is the best-fit tine for the
candidate’s results.
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Question A

(8 (i) The mirror has been placed on the bench with a glass slide resting on it. One end
of the glass slide has been raised by a spacer of thickness 7. The water trapped
between the slide and the mirror acts as a prism and will refract light that passes
through it. There is a piece of card supported vertically above the mitror; on the
card two lines have been drawn, Position your head so that you are looking down
at the mirror over the piece of card. You should see images of the lines formed
by the mirror. Part of these images will be in the mirror alone and part will be
seen through the prism as shown in figure 1.

Figure 1

A
y

You should position your head so that you can see both lines of each image.

Being careful not to move the slide or spacer, use the rule to measure the distance
! of the spacer from the edge of the slide as shown in the diagram.
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Expl_ain what you did to ensure that this measurement was as accurate as
possible. wiW Um‘\' o Lamm ‘M‘E({U‘aﬂ
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(ii) Position your head so that you are looking down at the mirror over the piece of
card. Raise the card until the images line up as shown in figure 2.

Figure 2
] mirror
< I
’ ‘ - spacer

Measure and record the value for the height /, of the card in this position above
the mirror.

...........................................................................................................................

Explain what you did to ensure that this position was determined as accurately as
possible.

Locuk. 0{) dﬂ&W aqpredhied. Lo . L lonwarda T

Hair efeel ) i)
""é'“;E.-;;;;;i".ﬁ;::;;;'}_;‘t ..................... w..........(-.....-......%.m...
LﬂaL SUde. 3B aveid gwaﬂlmww |.parr ﬁa—% avmc@mﬁ)

(1)

Move the spacer so that the distance / is now 60 mm. Adjust the height 4 of the
card above the mirror so that the images line up as before. Measure and record
g P WM/ ¢

{ vni\-
{ )?” bathy

this value for A4,. . he &b
_Q\ oo 14:..[4\; W\vcwuge, )
: 313, 33, 3!2 o ll§==L23%
............. ‘MM R AT '25'%@}
- h2= ............ 3{2.,%}“ .............
(6)

. QUESTION A CONTINUES ON THE NEXT PAGE
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Leavc:1

(ii1) Theory suggests that the ratio 4/ should be a.constant, k. For both values of I e
calculate the ratio. . e ok c;ﬂaw i
L, D"'[Ll 242 = Al B o A vakio
N
Calculate the percentage difference between your two values for . "
0 S S T S bl 0 e g A R
SO T 5 SR N 1)

@ |/

(b) The burette has been set up so that when the tap is opened water will flow down
through the vertical capillary tube and form drops on the end. These drops will then
fall into the large beaker.

() Using the tap adjust the flow so that the rate of drop formation is approximately
one every second.

You are to collect a known number of drops in the small dry beaker of known
mass and then weigh the beaker to determine the mass of all the collected drops.
Hence you will be able to find the mass m of one drop of water.

Move the small beaker to catch the drops and count the number of drops until you
have enough to weigh. .o

Record the number of drops you counted. i DO
Measure the mass M of the beaker plus drops. M= ......... 5 6‘9‘\3 .............

.Usé the value for the mass of the beaker that is written on the card to find the
mass M’ of all-the drops. : )

M 2563887

R L L . A

M= ... 4 343 ........

4 -9
........................... LB = Y < WO
m= 0-08683 ..............
(2)
M > g G
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(if) Measure the external diameter d of the tube.

AT002 muma
Ww&w )C‘d&

A property of the water called the surface tension S is given by

mg = 38 Sr
where 7 is the external radius of the tube,

Calculate a value for S.
_ o 088X X 48 |

R gx(s ea)mo T3

.....................................................................................

.....................................................................................

..........................................

..........................................

..........................................

(Total 16 marks)
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Question B

(a) (1) The circuit below has been set up ready for you to use. Note the setting and
position of the meter.

X Y
\?
| | 200 pA

10kQ

Remove the meter. Change its range to 2 V d.c. and connect it across the cell. If
you are unable to do this, you should ask the Supervisor for assistance. You will

only lose 1 mark for this. , o Sms‘«uz v@i{u,
" Record the potential difference ¥-across the cell. , WM d“s“.‘ hw‘z‘r“ )
VQ = eiiaee I.'S.S.\/.............‘.. ........................................

Disconnect the meter. Change its range back to 200 pA d.c. and re-connect it
in its original place in the circuit.” When you have done this, you must ask the
Supervisor to check your circuit before proceeding. If your circuit is not correct,
the Supervisor will correct it for you. You will only lose 1 mark for this.
No help we- ()
c.ova(&w\ﬁ ( )
- (ii) CaIculate the value of Iy, the current when ¢ = 0, using your value for ¥, from
part (i) and'a vahié of 10 kQ for the res1stance in the circuit. Show your working
below -

-V _ W58V
I‘:’q'—ﬁ.—*{ghp‘ ............................. S _ (NOM‘WkLWQ
SS90 -1 W 7L SO SV

Put this value for J; in the table on page 8.

QUESTION B CONTINUES ON THE NEXT PAGE
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Charge the capacitor by connecting the two way switch to position X. Move the
switch to position Y and at the same time start the stopwatch. Record the curre

Teen

I at suitable time intervals ¢ for a time of 2 minutes. Co rred Uik ;,, bt~ (1)
Put your results in the table below, adding units for ¢ and [, l[?g' \m] @)
1/s I/ g t/s 11 pA Viﬁ;f )
0 I<g 60 3 B 2,4
o 1~ o q franf
10 63 80 b l;;‘i:z' O*
20 £ 10 4.5 bestfit |
40 28 190 3-3 | load.peks
0 19 2o 1-9 &) ]
M

(iif) State any technique that you used to try to make your readings as accurate as

possible.

akdn close R

....................................................................................

4\)3‘1(/&,3&{"'\&'{4" ........ '

e Allow i L ron het .repeufs ‘even {i
(b) Plot a graph of I against ¢ on the grid opposite,

(c) Use the area unider your curve to estimate the initial charge
Show all your working.

Use your values of Oy and ¥, to estimate a value for

...........................................................

- SLown

)

0y stored on the capacitor.

capacitor. @ 3600 .l Lc&—gn & e s S‘E"' (i)
........ RSN 2= SSSRION ¥ VAN A VY 3rV S
. Vo2 oo m b ()| 2
SRR SN 121 i e =X 4 T I
®) QB
(Total 16 marks) l lé)
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Question C

You are to plan an investigation into the relationship between the frequency of vibration of a

rubber cord and the tension in the cord when it is made to resonate. You are then to analyse
a set of data from such an experiment. .~ - - ' o B

(a) When a stationary (standing) wave in the fundamental mode is formed on a length /
of rubber cord there is one antinode. Draw below the shape of this oscillation.

- . . T e e e e e - T . :
ey ! .
I B

State the relationship between the wavelength 1 of the wave and the length [ between

the supports. QD'M"":“L' Gl el ([)
................... Az 2 Loz )
2

(b) Stationary waves in a fixed length of a horizontal rubber cord under tension can be
produced using a vibration transducer and a signal generator.

(i) Draw below a diagram.éf the ékpeﬁmen_tai arrangement you would use to display
- such standing waves.. _ -

The following additional apparatus is available:

. siotte_d masses and hanger to provide the tension;

Owe wand 0 L o snd w’(kqd{,o_g[
0_ _puﬂ_ey mounted on a clamp. 13;:‘ iz‘a% ;N»E- P ’
' Ma:k on your diagram the fixed length‘l. ga ) v %bﬂmcjco_gl +o (‘ )
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(ii) Describe the readings you would take to investigate the relationship between
the tension 7T in the cord and the fundamental resonant frequency f for a fixed

length /.

Or wWeovred r%ona,'\‘z.\ ol 2AQuomee ohsuuw\\m

(iii) The resonant frequency f is reiated to the tension T in a cord of fixed length / by

the equation

CT=kI2f?

where k is a constant.

Explain clearly why a graph of In 7 against lnf will produce a straight lme

. Y] Cotredl smmpanisan \eo
T = Q'-?—:“"[QL“* ....... “*"'Q“kj ................... G (
) M._D.;._ 4 - M=t (,)
In}norL Lrucke‘x ,\u-e, 2)
(¢) Suchan F:xperlment _p_ro_duced the foHowing data:
o Table.
7' T{N | f/HZ.‘ \n(‘t’[m) 1w (§ {H-z) C mvad
0.70 ‘102 [-0357 | 2.32 all
. i cowads
120 135 | 0.182 | 2.60 orel T
2w 3 d.ro .
1.70 16.3. 0.53] 279 ( )
G
2.20 18.8 0.7¢8 2+93 .
270 21.0 6.99% 1.0 "
| 20 048 | You |,
;- 3.20 22.8 L6S --_3~:~-i~3~-
T pL&SA( ..@ww(\
Plot a graph of In 7" against Inf on the grid oppos1te Use the coh.unrg.47 prov ed in the
table above-for your processed data. ’“ ei + )
Lnlaaﬂul md’t.
coweetunals
fmf bn T g th
L tN‘ uanks g ( l)
{n *hlalz)
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(d) Determine a value for the gradient of your graph. Correct '
Croducd .20 —(~ - 40) L;WSA A (o side !
......................... ._.'....3.'I..q:.._._._.'....a.'.g.o.,..........................r.’.'.....g....c.'.‘f‘.@)...-.................. ..)
ORI . B b Yoo -2k T &)
......................... = lcfo‘zéﬁsfwimwi(‘)
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(Total 16 marks)
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TOTAL FOR PAPER: 48 MARKS
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