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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
[Some 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

— oa
L 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 applied by means of
[no ue].

3. Significant figures

31

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 penatised in the
practical examinations or coursework.

Using g = 10 m s will not be penalised.



4. Calculations

4.1
4.2
4.3
4.4

4.5
4.6

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, although 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 imptied by
substitution. .

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

Example of mark scheme for a calculation:

‘Show that’ calculation of weight

Useof LxW xH 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?®

7200 cm® x 0.70 g cm™ = 5040 g

5040 x 107 kg x 9.81 N/kg

= 49.4N

5. Quality of Written Communication

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

3.2 Usually it is part of a max mark.

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

6. Graphs

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

6.2 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.

6.3 A mark given for choosing a scale requires that the chosen scale atlows 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.

6.4 Points should be plotted to within 1 mm.

s 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.
6.5 For a line mark there must be a thin continuous line which is the best-fit line for the

candidate’s results,
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Question A
(@} (i) Set up ihe circuit as shown in the diagram below. You are provided with three
. idéntical resistors, but initially only two resistors are to be connected into the _
" circuit.

Before you connect your circuit to the power supply, have your circuit checked
by the Supervisor. You will be allowed a short time to correct any faults. If you
arc unable to set up the circuit, the Supervisor will set jt up for you. You will lose
only two marks for this. '

-
f\'

Q’J C;raut' S&\'

A B

2

(i) Connect the power supply and measure the current J in the circuit gnd the
potential difference ¥ across the resistors. T ia e 6 Sk \‘1
| S Fo 0-1mf o
I= .1 '2”\ﬁ ............... S 1 3’ ................. funit.. (
Vm bt LN Nk e 135V |
3V N—\M‘f-eél I»Onjk CGI’”NLC‘_ vt - VEO O POV o ]

Hence determine the resis\‘znce R of a single resistor. ( Al low © OV 7‘/’ cen’

, Rkl z V80 GJW¥C¢\"—°7‘R
. =202 (T v/ T albwo.an
Amacks R.x. losse GRS

RIS

(ii1) Connect the third resistor between points A and B and measure the new current In
1n the circuit and the potential difference ¥y across the combination of the three

R T S S Y S as hetbu tuait
Q\)’ﬁ“ Yo = [-510 V. V. 2N e o-00v

ertots, or batte fuall @
feCIELOAN Disconnect the poyer supply. '
f Seres C@Vﬁl iha_j’t&x\' Ly < I

S § -
)-”. ne m;:w\/\: T H\u

resistors. - 4TI D> I o o-imfy
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" Sechon |
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(1v) By comparing your results in parts (i1) and (iii), explain what appened when th

third resistor was connected into the circuit. es ns &N Sekis

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

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

\ce ts)l:iiéﬁé """""" \fol
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(v) Using your results from part (iii) calculdfe the circuit remstance Ry when all three

)u}O &Slf"(rf m

resistors are in the- circuit,

e e Lorteckcale
................ =965, 12 Rt quat
;! (f‘rl‘ow eacz[ UA&

Assuming that al] three resistors have the value R you obtamed in (i},
the theoretical resistance RT of the cu‘cult used in (iif).

o Ty 31)"0'31 SSRRTOON N WL "o 2 o A2 Y
. o ‘aﬂﬁ(l‘e{ arﬁ \.\ seres A {7_52— 7 )

Suggest possible reasons for any difference bet®een Ry and Ry.

................................................................
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calculate
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(b) (i) You have been provided with an inclined runway. Place the block of wood on
the runway with the surface labelled ¢ top’ uppermost. Determine the time # taken
for the block to travel a distance x of 0. 800:m, from rest, down the runway. If the
block does not move when placed on'ithe runway give i Sa l\e tap down the
runway.,

E; 031075032 0340385’ b fom. 2 3E(

...............-.. ARMERIEL COTTVITPS PRI A, ¥ TS, T DR A h R s LR TR TPy S i T TP, Py

tl e‘—.\-.n‘.\.(.;.' .................... F..-.a..-.s ......... F&“‘Q‘.“"s‘:‘;j""i ........

@
[ml t‘@wlmg Fo whole sw; sots !\"eaut\"g ehore-g. 0-0082s ~ ﬂ.oma.r}u

(ii) The;a leratl n a of’ the block "as it travels: down thé - runway is given
[ereake than ]\;ﬁ Awgs to 0 0-1s or tbe e, Q%e -1 |
by a =5 : .
Calculate a.

Hence calculate the resultant force F causing the block 0 acceleriﬁ down the
-runway. ' : f{ec&)’o
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(iif) The component of the gravitational force that acts
mg sin 6, where

g = the gravitational field strength and

6 = the angle between th'e inclined runway and the bench.

In the space below draw a diagram of the inclined runway. Show @ carefully on

your diagram. -

Take such measurements as are necessary to determine sin 8. Show these
measurements on your diagram. State any techniques you used to obtain an

accurate value for sin @
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- Question B

(a8} Many modem road bridges have a single pillar from which the bridge is suspended.
You are to investigate a model of this arrangement using the extension of a spring to

measure the force which is needed to anchor the bridge at one side.

The apparatus shown in the diagram below has already been set up for you.

! p le N I
&> gl |
I r | i
| 1 stand holding the nail
IR e L
| [ 8 B & S RO i
' I [ | | loop of thread
paperclip : 2 A1
e =K N I
[ - J/ W
40 g ma;
~ stand
holding spring !
. thedowel {1 o :
i S | [ ] \ . \‘
' = .~ bench ' ‘

Suspend a mass m = 40 g from the second loop of thread which should be placed at
the 30 cm mark on the rule. Adjust the height of the boss holding the nail until the
metre rule is approximately hotizontal. Fine adjustment of the system to produce a
horizontal metre rule may be done by moving the 40 g mass a sma edma ng
A SR Y o

: - _ A s’"
the rule. cor o ;‘:’éﬂ

Scale reading on rule at position of 40 g mass = 3141("“ T 2.0

3. + uat C!)
Explain how you ensured that the metre rule was horizontal. You may add to the
above diagram if you wish.
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Toke -f{rs\’ answer

e

(b) Youhave been provided with a spring which is identical to the one in the experimental

e=.. A8 =23 = A0S mm, . @ ..Carm:t’ £ Md uayt
| Pr ow £ Oon o seen Somewhae O)
: Calculatc the tensxon T in the spring given that = ke, where
k= the spring constant =25 N m™! for this spring. C@ ] Ln,\c 0
reid 2 RS2 QRO T..fe 2/3 £
: N !
.............. ,5:3NfMP ¢

f"(c)'

. m e. Hence determine the percentagc uncertamty ine. a_l [ of Z mm .

= 0.997 | (O
EBM{ a-e_- M/'wl - C@NE@F%_’X\/\/- ~'9?L 9-~-(g)
Bure Lo = o, XXX B

{(d) When the rule is horizontal and in equilibrium, the following equﬁtion applies:

~: - The centre of mass of the rule may be assumed to be at the 50 Ocm mark on the
rule. :

the dtagram

atrangement Measure the unstretched length 7 of the coiled Iax"fggmr?g H\,Q

= et 2,3’“1“. .................................... i [mhﬂm«m\e\ 104

(ol o 2o loin

Measure the stretched length s of the coiled part of the sprmg that 11tennected fo the

apparatus. Hence determine the extension e of the spring. 3“5‘! , 5 ) ; -

s= .. 9158-720 2228 mm A or M‘\u ;

By considering the'uncertainties in your values of { and s, determine the uncertainty

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

/_]_l Iﬂuv\j. ﬂj = ‘nuﬂ, ﬁS 10-“ 2‘“’“ G

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

Tp = mgx + Wq'-

where W= the weight of the métre rule and the d1stances p,qandx are as shown on
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_ , Expeft aC = e -ig’Lcm.'_):lcm
Determine the distances p, g and x and us information from parts (a) and (b) to

calculate J7. '

B £ 90un, G2 kOO, > | Gored valus
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...................

' ¢, : T.
. A2 -
. (e) Repeat parts (a), (b) and (d) to obtain a second value of W, s!sp‘ending the 40 g mass
from the 50 cm mark. As in part (a), fine adjustment of the system to produce a
horizontal metre rule may be done by moving the 40 g mass a small distance along

the rule, CO cret v s

FEEHIR 2100 5 B3R ma .ﬁ\;ﬂ.,..;‘i.{,ﬁf@ﬁﬁ (
= Q28— 673= A5 S mm
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i G e g oW
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— o : someulore |
JE RS 202322 i8N, |2 values of W

w = C__S*?;xf?'o?‘ -0 0k x?-glx&g?;) '#5 %

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

0 tz0n s o [

+ 10k, (1)
(f) Determine the percentage difference between your two values of # and comment

the extent to which this percentage difference could be due to experimental error.
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(g) Astudent wishes to investigate how T depends on x. You are to plan this investigation.

Your plan should mclude

(i) an indication of the values in the equation which are constant,

(1) a dé:sc‘ription of how the experiment would be performed, A

(iii) a sketch of the graph to be plotted,

(iv) an indication of the expected results.
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