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Mark Scheme

Annotations and abbreviations

June 2016

Meaning

Annotation in scoris

and x

BOD Benefit of doubt

Follow through

[(15W] Ignore subsequent working
[M1] Method mark awarded 0, 1
Accuracy mark awarded 0, 1
Independent mark awarded 0, 1
Special case

Omission sign

Misread

Highlighting

Other abbreviations in | Meaning

mark scheme

E1 Mark for explaining

U1 Mark for correct units

G1 Mark for a correct feature on a graph

M1 dep* Method mark dependent on a previous mark, indicated by *
cao Correct answer only

oe Or equivalent

rot Rounded or truncated

soi Seen or implied

www Without wrong working
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Subject-specific Marking Instructions for GCE Mathematics (MEI) Pure strand
a Annotations should be used whenever appropriate during your marking.

The A, M and B annotations must be used on your standardisation scripts for responses that are not awarded either 0 or full
marks. It is vital that you annotate standardisation scripts fully to show how the marks have been awarded.

For subsequent marking you must make it clear how you have arrived at the mark you have awarded.

b An element of professional judgement is required in the marking of any written paper. Remember that the mark scheme is designed to
assist in marking incorrect solutions. Correct solutions leading to correct answers are awarded full marks but work must not be judged on
the answer alone, and answers that are given in the question, especially, must be validly obtained; key steps in the working must always be
looked at and anything unfamiliar must be investigated thoroughly.

Correct but unfamiliar or unexpected methods are often signalled by a correct result following an apparently incorrect method. Such work
must be carefully assessed. When a candidate adopts a method which does not correspond to the mark scheme, award marks according to
the spirit of the basic scheme; if you are in any doubt whatsoever (especially if several marks or candidates are involved) you should contact
your Team Leader.

C The following types of marks are available.

M

A suitable method has been selected and applied in a manner which shows that the method is essentially understood. Method marks are
not usually lost for numerical errors, algebraic slips or errors in units. However, it is not usually sufficient for a candidate just to indicate an
intention of using some method or just to quote a formula; the formula or idea must be applied to the specific problem in hand, eg by
substituting the relevant quantities into the formula. In some cases the nature of the errors allowed for the award of an M mark may be
specified.

A

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks cannot be given unless the
associated Method mark is earned (or implied). Therefore MO A1 cannot ever be awarded.

B
Mark for a correct result or statement independent of Method marks.

E

A given result is to be established or a result has to be explained. This usually requires more working or explanation than the establishment
of an unknown result.
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Unless otherwise indicated, marks once gained cannot subsequently be lost, eg wrong working following a correct form of answer is
ignored. Sometimes this is reinforced in the mark scheme by the abbreviation isw. However, this would not apply to a case where a
candidate passes through the correct answer as part of a wrong argument.

d When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the scheme specifically says
otherwise; and similarly where there are several B marks allocated. (The notation ‘dep *’ is used to indicate that a particular mark is
dependent on an earlier, asterisked, mark in the scheme.) Of course, in practice it may happen that when a candidate has once gone
wrong in a part of a question, the work from there on is worthless so that no more marks can sensibly be given. On the other hand, when
two or more steps are successfully run together by the candidate, the earlier marks are implied and full credit must be given.

e The abbreviation ft implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results.
Otherwise, A and B marks are given for correct work only — differences in notation are of course permitted. A (accuracy) marks are not
given for answers obtained from incorrect working. When A or B marks are awarded for work at an intermediate stage of a solution, there
may be various alternatives that are equally acceptable. In such cases, exactly what is acceptable will be detailed in the mark scheme
rationale. If this is not the case please consult your Team Leader.

Sometimes the answer to one part of a question is used in a later part of the same question. In this case, A marks will often be ‘follow
through’. In such cases you must ensure that you refer back to the answer of the previous part question even if this is not shown within the
image zone. You may find it easier to mark follow through questions candidate-by-candidate rather than question-by-question.

f Wrong or missing units in an answer should not lead to the loss of a mark unless the scheme specifically indicates otherwise. Candidates
are expected to give numerical answers to an appropriate degree of accuracy, with 3 significant figures often being the norm. Small
variations in the degree of accuracy to which an answer is given (e.g. 2 or 4 significant figures where 3 is expected) should not normally be
penalised, while answers which are grossly over- or under-specified should normally result in the loss of a mark. The situation regarding
any particular cases where the accuracy of the answer may be a marking issue should be detailed in the mark scheme rationale. If in doubt,
contact your Team Leader.

g Rules for replaced work

If a candidate attempts a question more than once, and indicates which attempt he/she wishes to be marked, then examiners should do as
the candidate requests.

If there are two or more attempts at a question which have not been crossed out, examiners should mark what appears to be the last
(complete) attempt and ignore the others.

NB Follow these maths-specific instructions rather than those in the assessor handbook.



4754A Mark Scheme June 2016

h For a genuine misreading (of numbers or symbols) which is such that the object and the difficulty of the question remain unaltered, mark
according to the scheme but following through from the candidate’s data. A penalty is then applied; 1 mark is generally appropriate, though

this may differ for some units. This is achieved by withholding one A mark in the question.

Note that a miscopy of the candidate’s own working is not a misread but an accuracy error.



4754A Mark Scheme June 2016
Question Answer Marks Guidance

1 cost— 3sid=R( cof cas— sth sin
=1=Rcosx ,3 R simx M1 Al | Correct pairs. Condone sign esdéor the M mark (so accegRsina =—23)
RP=1+3F=10= R=+/10 B1 | Or 3.2 or better, not+/10 unless++/10 chosen
tana = 3= a = 1.24¢ M1 Al | ft their pairs (condone sign errors but division must be the correct way round

Al for 1.249 or better (accept 1.25), with no errors seen in method for angle
B1 Or equivalent convincing numerical statement that no solutions exist e.g.

Maximum value ofcosd — 3sir@ is \%< 4

[6]

4 . .
% >1. Maybe embedded imnattempt at a solution. Do not accept general

statements e.g. ‘doesn’t work” — must be clear why no solutions exisiependent
onfirst B1

SC: If candidates state th@ibse = 1,Siik = 3= tam = this could score
MOAOB1M1A1B1 (so max %)

Note that those candidates who state R=+/10 and tana = 3with no (wrong)
wor king seen could go on to score full marks
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Question Answer Marks Guidance
2 x q(q-1( x\’ (-1 x\
(1+ —] =1+ q—+&(—] +- M1* | one of I x or &(—J (soi), for example,ﬂ =-1 scores M1 Al
p p 2! P Y 2! p Y
a_ 4 q(g-1 3 . o
= 2 Al Al | Allow X’s on both sides of equations (if correct)
p 2p 4
q=—p=— pC- F:_l) _3 or q(q—zl) _3 M1dep* | Eliminatingp (or q) from simultaneous equations (not involving x) involving
2p 4 2q 4 both variables oe if M1A1A1 awarded followed by eitherqr q correct (www)
this implies this M mark
= p=2 Al p=2 www (orq=-2)
=q=-2 Alft g=-2 (or p= 2)for second value, ft thepp or q(e.g. the negative of their p or
qg) provided first 4 marks awarded and only a single computational error in th
method- so must be a correct method for solving their equation in p or g (ign
mention ofp and/orq = 0)
valid for |X <l=[¥<2 Al or —2< X< 2 www, allow —2<|X < 2 but not sayx < 2
SC If MOMO awarded and nowrong working seen then Blfor p=2andq=
-2,Blfor -2<x<2(0€e) so max 2 marks
Guidance for solving quadratics on this paper: use of correct quadratic equa
formula (if formula is quoted correctly then only one sign slip is permitted, if {
formula is quoted incorrectly MO, if not quoted at all substitution must be
completely correct to earn the M1) or factorising (giving tk&iterm and one
other term when factors multiplied out) or completing the square (must get t¢
square root stage involvingand arithmetical errors may be condoned provide
(7] that perfect square term was correct)
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Question Answer Marks Guidance
3

M1

Al

Bl

Al

[4]

4
M1 for k(ﬁ)_[ x*(dy) with correct limits anck =1 or : , allow correct limits
2
0

seen or implied later, if formula not stated then must substitute forxheir
correctly to imply this formula condone lack ofr for the M mark and
dythroughout (condone incorrect use{too)

Correct br with a 1/2 — limits may be seen or implied through later working
3 3 5

2y2 or Zy2 (butonlyifk =), condone?— (oe)
3 3 2 15

Exact— markfinal answer (so no isw if correct answer is subsequently halvec
if exact value seen and is then followed by 16.755... then isw
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Question Answer Marks Guidance
4 4sind co¥ = ¥ 2cod) — M1* Use of correct double angle formulagn 20 = 2sirg cog and any one of

2cos)( 2si— co8)=

= tané?:E

0=26.6
0=90

Al

M1ldep*

Al

B1

[5]

cosP = cod0— sifv or1-2sirfd or 2cosH— !

Correct equation in solvable form e gsind — co¥) = ((oe) or
5sin'@— 6sirfd+ & (or 5cod @— 4co86 = but not
4sinf co¥ = 2coh

sing
cosy

quadratic in eithesin® @ or cos € (See guidance in question 2 for solving
gquadratics)

Use of

= tand on their ¢ sin@ +  co¥ = (or correct method for solving

www (26.6 or better)

Not from incorrect working

Ignore additional solutions outside the range. If any additional solutions give

inside the rang® <0 <180 and full marks would have been awarded then
remove last mark (so 4/5)

Both answers in radians: 0.464 (or better) an2 scores B1

Answers with no working scores B1 B1(so max)2/5

10
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Question Answer Marks Guidance
5 ()
AC = xsed B1 Accept any equivalent for(re.g. ACco¥ = )( If AC not seen then there must
be a diagram as evidence of correct sidgseq with no AC is BO
AD = xsec 6 and AE x s€d B1 Accept 2x = xseé @ (as AE = 2x) or any equivalent form. Otherwise there m
be a corresponding diagram as evidence of correct sides. Accept
cos @ =x | ACx AC/ADx AD/ 2xfor the first two marks
— xseéf= X This line (oe) must be seen before thecancelled
—sedfh= 2? Bl NB AG — dependent on all previous marks
[3]
OR AD =2xcosd Bl Same principles as above for each corresponding mark
AC=2xcosé and AB- 2 cO¥ Bl | or x=2xcoS0 (as AB =)
2xcoSf=x =>sec¢H= 2’ Bl | Must see2xcos 0 = x(oe) before given answer
5 | (ii
W ED= 2xsing B1 | oee.g.ED=v4x’— AD? or ED= ADtand with AD correctly expressed in
terms ofXx and@ (or usingd = 37.50r better) - see (i) for alternatives for AD.
Allow ED = 1.22x (or betterput BO if ED = ... missing
CB= xtang B1 |oeeg.CB=+yAC?-x* or CB=ACsind with AC correctly expressed in tern
of xandd (or using@ = 37.5or better) - see (i) for alternatives for AC. Allow G
= 0.77x (or betterput BO if CB = ... missing
ED 2xsind Bl www must come from exact working (so not usifig- 37.46..0€) - accept
CB  xtand = 2c09 ED 2 ED
— =——_or——=se¢f(oe) asfrom (i):se¢d= 2)
CB se®@ CB
1 2
=2/2=22% B1 | NB AG - dependent on all previous marks in {ijnust be one step of

[4]

intermediate working fron2 cos/ to given answer

11
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Question Answer Marks Guidance
6 dy dy/d -—-24#% 1 M1* | M1 for their(dy / ct)/ their(dx/dt) in terms oft with at least one term correct
dx ox/d 2 t?
Al Al cao (oe)- allow unsimplified even if subsequently cancelled incorrectly i.e
can isw
2 . . :
M1dep* y—? =f(t) (x—2t) with any non-zero gradient expressed as a function of t -
any equivalent form (e.g.3ymx+ c) but must have used the correct p{iﬁt,zj
t
- if using y= mx + ¢ must explicitly have e ... before M1 can be awarded
2 1
y=1= _t_z(x_ 2t) Al | oe— need not be simplified
4
When x =0,y = T Alft | Must be a function of t
Wheny =0, x= 4t Alft Must be a function of t
. 1 4 I
So area of triangle 55" 4t =8 (which is Al No ft on this mark- an answer of 8 (www) with no additional comment is
independent of t) sufficient to award this mark
[7]
OR (for thefirst two marks)
2 4 dy 4
y= 2% = M = & = v M1* Attempt to eliminate t and correctly differentiates their Cartesian equation
Y
(Yo 4
ax) (@) Al

12
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Question Answer Marks Guidance
71 () AG =2 +2+ 5 Bl | Condone—4? etc. if recovered
= /50 (: 5/_2) Bl Correct answer implies both marksiccept 7.1 or better
[2]
7 | (i) DP=4i +2 -5k or PD=—4i — 2 + 5 Bl One correct direction vector in plane DPF (oe e.g. expressed as a column ve
DF=4i +3 (or PF=j + %) Bl Any other correct direction vector in plane DPF
n-DP = 15x4—20x2 + 4x(=5) = 0 Bl Scalar product with direction vector in the plane (including evaluation and =
(OR M1 forms vector cross product with at least two correct terms in solutior
n-DF = 15x4- 20x3 =0 Bl Scalar product witla secondir ection vector in the plane (including evaluation
and = 0) (followingOR above, Al all correct ie a multiple @b — 20 + &)
(orn-PF=-20«Hk 4« 5= 0 (NB finding only one direction vector and its scalar product i8BB1 BO)
M1 15x— 20y + 4 = c oe (accept any non-Cartesian form for M1 only)
rrn=a-n=15x-20y+4z=20 Al M1AO for 15 — 20 + & = 2(or 15x- 20y + 4z- 20

[6]

SC1.: if states ‘if 15 — 20 + & is normal then of the fordbx— 20y + &=’

and substitutes one coordinate gets M1A1, then substitutes the other two
coordinates A3 (not Al, Al, Al). Then states ‘so 15 — 20 + & is normal and

states the correct equation of the plane this can get B1 provided that there ig
clear argument ie M1A1A3B1. Without a clear argument this is BO

SC2: if finds two relevantirection vectors B1 B1 and then finds equation of th
plane from vector formr =a+ Ab+ uc gets B1. Eliminating parameters B1 c4

If then states ‘so 15 — 20 + & is normal’ can get B1, and then a valid reason
why 15 — 20 + & is normal scores the final B mark (each B mark is depend
on the previous one)

13
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Question Answer Marks Guidance
7 | (i) X
r=4+... B1 Needr (or another single letter).=or | y |=... for first B1
z
oo A4+ 3+ 5K) B1 | NBanswer isnot uniquee.g.r =3j+5k+ (4 — 3 — %) - accept column
vector form and condone row vectors (non-vector form scores B1 only)

15(4 —42)—20(31) +4(51) =20 M1 Substituting their line in their plane equation from (ii) (condone a slipghtidn
clear)- their line and plane must be of the correct form (e.g. the line must be
the formr =a+tb)

=40=100,41=0.4 Al www caoNB A is not unique as depends on choice of line seen in this part

Qis(2.4,1.2,2) Al www - condone answer given as a position vector

AQ: QG =23 Al oewww

[6]
7 1 (iv) M1* | SelectinglS — 20 + & andtheir direction vector from (iii)
Angle betweer(—4i + 3 + 5 ) and
(15 -20 + & Jis € where
(—4>< 15)+ (3x— 201 (& A}
cost = F M1ldep* | Correct formula (including cosine), with correct substitution, using their direc
507641 vector from (iii) and the correct normal vector - condone either a single numé

slip or asingle sign slip (but not one of each) if intention is clear. So it must b
clear where the slip comes from e.g. if the magnitude of one vector is stated
incorrectlywith no working then this is MO

6=56.00r124.0 Al www cao (accept 56 or better, 124 or better, 2.16 radians or better, 0.978 ra
or better)

angle between line and plane = 34.0° Al www cao (accept 34 or better, 0.593 radians or better)

[4]

14
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Question Answer Marks Guidance
8 | (i) _
1 + 1 _ 2zxv2bx 4 * Bl NB AG — must be at least one intermediate step before given ansseerect
24X 2=x (2+X)(2=x) (2+x)(2-X) application of partial fractions is fine
_ [1]
8 | (i) | 2+ X _0 2+x_1
N x) ™ " oox” Bl |or=¢" or In(2+x)=In(2—x)
2+ X=2-X=>x=0 Bl If only this line seen then award BOB1
SC: Allow B1 only for verifying that whenx=0,t =0
[2]
8 | (ii
L I (ﬂJ — In(2+ %) - In(2—X) B1
2—X
a ) 1 1
dx J2+x 2—-x M1 | Correct differentiation of their t
OR for first two marks - If no subtraction law of logs seen e.g.
at 1 2-xX))- (2+x)E 1L .
— = ( )= ( : )y award B1 for correct first bracket
dx (2+ x) (2—X)
2—-X
(reciprocal expression) and B1 for second correct bracket (quotient/chain rul
— if additional constant(s) added (e.g- kIn(...)) then award B1 only for a
constant times a fully correct derivative
—_— s _- _ dt dx . . .
dx  (2+x)(2— X): at 4(2+ X)(2=x) Al ™ anda must be correctly attributed to the correct expression for this ma
X
1 1
k - 2 Al Explicitly stating (that the constant of proportionality is) therefore it is
4

See next pagefor an alternative solution

[4]

possible to score AOALin this part

15
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Question Answer Marks Guidance
OR
dx ax
e k(2+x)(2—-x)= Im = kJ. a B1 | Allow omission of dx and/or dt
AIn(2+ X)+ w1 In(2—x)=kt (+c) M1 Any non-zero constand, i - further guidance in (v) for this and the next mark
1 Al www oe (condone absence of c)
Z[In(2+ X)—In(2— x)] =kt (+c)
Xx=0t=0=c=0
2+ X 1 . _ - 1
In 2_ =4kt = k = Z Al www — must include ¢ and show that ¢ = 0. Must explicitly state I{hatz
—X
8 | (iv) o 2tX
2 x B1
(2—-Xx)€ = 2+ x
=2d -xé= 22X Multiplying out, collecting x terms (condone sign slips and numerical errors (
= X(1+ €)= 2é- ¢ M1 loss of a 2) only but MO i€' incorrectly replaced witle™) and factorising their
X terms correctly
26 -1) 2(&- 1@ 2@ &) Al www NB AG — as AG must be an indication of how previous line leads to the
X= 1+ d = 1 &)e = 1 8 required result (eg stating or showing multiplyingeby)
(X—>)2 (ast —> o) Bl
[4]
OR (for first three marks)
—t _ 2_ X
2+X B1
(2+x)e' = 2-x
=2e'+xe'= 2-X M1 Multiplying out, collecting x terms (condone sign slips as above) and factoris
= Xx(1+e')= 2- 2¢ their x terms correctly
2(1-€'),
X=——7 Al www NB AG
l+e

16
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Question Answer Marks Guidance
8 | (V) 1 dx—kle'd Separating variables - condone sign slips and issues with placement of k bui
I(z_ x)(2+ x) X= Ie M1* for I(Z—x)(2+ X)X = ... or equivalent algebraic error in separating variableg
unless recovered. If no subsequent work integral signs needed, but allow on
of dx and/or dt but must be correctly placed if present
aln(2+x)+ BIn(2-x)=ye" {c) Al Any non-zero constanta, 3,7 -thisline must be seen and cannot be implied
by later working (asthisisan AG) — condone absence of ¢ or if a constant
present condone the use of k for their constant. Do not condone invisible bra
e.g. In 2 + x unless recovered before subtraction law of logs appikof these
points apply to the next A mark too
IN(2+X)—In(2— x)=—4&e" ¢c) Al | www oe
Whent = Ox= C=c= & M1ldep* | Substitutingx =0,t = O into each term in an attempt to find their ¢ (must get g
...) —if they integrate and use k as their constant they muskes@,t = O to find
this single k term only
2+ X sty * . . . .
=1In 5 x =4k(1-¢€") Al www NB AG must have obtained all previous marks in this part
[5]
OR (for first 3marks) —final M1A1 as above
1 . . : :
I—dx: kj e'd M1* Separating variables. If no subsequent work integral signs needed, but allow
(2_ X)( 2+ X) omission of dx or dt, but must be correctly placed if present
1 [t 1, (24X | o,
I4_ X2 ox = kje d= 4 Ir{ 2 xj =-ke el a2 Must see 1/(4— x2) on lhs- please note that one A mark cannot be awarded
8 | (vi) ast — oo, Xx— 1.85= In 3.85/0.15 = 4k M1 | setse™ to 0 and substitutes x = 1.8%o0ndone substitution af‘large’ value of t
only if it leads to the correct value of k
= k=0.811 A1 | k=0.25In( 77/3 or 0.81 or better
[2]

17
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Meaning

Annotation in scoris

and x

BOD Benefit of doubt

Follow through

[(15W] Ignore subsequent working
[M1] Method mark awarded 0, 1
Accuracy mark awarded 0, 1
Independent mark awarded 0, 1
Special case

Omission sign

Misread

Highlighting

Other abbreviations in | Meaning

mark scheme

E1 Mark for explaining

U1 Mark for correct units

G1 Mark for a correct feature on a graph

M1 dep* Method mark dependent on a previous mark, indicated by *
cao Correct answer only

oe Or equivalent

rot Rounded or truncated

soi Seen or implied

www Without wrong working
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Subject-specific Marking Instructions for GCE Mathematics (MEI) Pure strand
a Annotations should be used whenever appropriate during your marking.

The A, M and B annotations must be used on your standardisation scripts for responses that are not awarded either 0 or full
marks. It is vital that you annotate standardisation scripts fully to show how the marks have been awarded.

For subsequent marking you must make it clear how you have arrived at the mark you have awarded.

b An element of professional judgement is required in the marking of any written paper. Remember that the mark scheme is designed to
assist in marking incorrect solutions. Correct solutions leading to correct answers are awarded full marks but work must not be judged on
the answer alone, and answers that are given in the question, especially, must be validly obtained; key steps in the working must always be
looked at and anything unfamiliar must be investigated thoroughly.

Correct but unfamiliar or unexpected methods are often signalled by a correct result following an apparently incorrect method. Such work
must be carefully assessed. When a candidate adopts a method which does not correspond to the mark scheme, award marks according to
the spirit of the basic scheme; if you are in any doubt whatsoever (especially if several marks or candidates are involved) you should contact
your Team Leader.

C The following types of marks are available.

M

A suitable method has been selected and applied in a manner which shows that the method is essentially understood. Method marks are
not usually lost for numerical errors, algebraic slips or errors in units. However, it is not usually sufficient for a candidate just to indicate an
intention of using some method or just to quote a formula; the formula or idea must be applied to the specific problem in hand, eg by
substituting the relevant quantities into the formula. In some cases the nature of the errors allowed for the award of an M mark may be
specified.

A

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks cannot be given unless the
associated Method mark is earned (or implied). Therefore MO A1 cannot ever be awarded.

B
Mark for a correct result or statement independent of Method marks.

E

A given result is to be established or a result has to be explained. This usually requires more working or explanation than the establishment
of an unknown result.
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Unless otherwise indicated, marks once gained cannot subsequently be lost, eg wrong working following a correct form of answer is
ignored. Sometimes this is reinforced in the mark scheme by the abbreviation isw. However, this would not apply to a case where a
candidate passes through the correct answer as part of a wrong argument.

d When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the scheme specifically says
otherwise; and similarly where there are several B marks allocated. (The notation ‘dep *’ is used to indicate that a particular mark is
dependent on an earlier, asterisked, mark in the scheme.) Of course, in practice it may happen that when a candidate has once gone
wrong in a part of a question, the work from there on is worthless so that no more marks can sensibly be given. On the other hand, when
two or more steps are successfully run together by the candidate, the earlier marks are implied and full credit must be given.

e The abbreviation ft implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results.
Otherwise, A and B marks are given for correct work only — differences in notation are of course permitted. A (accuracy) marks are not
given for answers obtained from incorrect working. When A or B marks are awarded for work at an intermediate stage of a solution, there
may be various alternatives that are equally acceptable. In such cases, exactly what is acceptable will be detailed in the mark scheme
rationale. If this is not the case please consult your Team Leader.

Sometimes the answer to one part of a question is used in a later part of the same question. In this case, A marks will often be ‘follow
through’. In such cases you must ensure that you refer back to the answer of the previous part question even if this is not shown within the
image zone. You may find it easier to mark follow through questions candidate-by-candidate rather than question-by-question.

f Wrong or missing units in an answer should not lead to the loss of a mark unless the scheme specifically indicates otherwise. Candidates
are expected to give numerical answers to an appropriate degree of accuracy, with 3 significant figures often being the norm. Small
variations in the degree of accuracy to which an answer is given (e.g. 2 or 4 significant figures where 3 is expected) should not normally be
penalised, while answers which are grossly over- or under-specified should normally result in the loss of a mark. The situation regarding
any particular cases where the accuracy of the answer may be a marking issue should be detailed in the mark scheme rationale. If in doubt,
contact your Team Leader.

g Rules for replaced work

If a candidate attempts a question more than once, and indicates which attempt he/she wishes to be marked, then examiners should do as
the candidate requests.

If there are two or more attempts at a question which have not been crossed out, examiners should mark what appears to be the last
(complete) attempt and ignore the others.

NB Follow these maths-specific instructions rather than those in the assessor handbook.
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h For a genuine misreading (of numbers or symbols) which is such that the object and the difficulty of the question remain unaltered, mark
according to the scheme but following through from the candidate’s data. A penalty is then applied; 1 mark is generally appropriate, though

this may differ for some units. This is achieved by withholding one A mark in the question.

Note that a miscopy of the candidate’s own working is not a misread but an accuracy error.
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Question Answer Marks Guidance
Note that throughout unitsare not required
1 Blade radius = 461 = Hub height = 149.5 45 = 104.5n Bl
[1]
2. Scale Photomontage: Real size = 2185 35m M1 values 2.35, 35 and O 6.7, 99.5 and 0.8r 99.5, 35, 2.35 and 5.9
seen in a calculation
0.8 cm corresponds tg%szll.gl.. rounding to 12n El or MS:M.SS .. -in both cases must see 11.9 (or better)
35 .
followed by 12 or 99.5—2—35( 5.9 = 11.627. leading to 12 so
[2] must see 11.6 (or better) followed by 12 (or equivalent correct
calculation)
3.1 () 125 - i
tang==-=" = =118 Bl 11.3 or better - allow 11.35 rounded to 11.4 but BO if only 11.4 si
623
(i1 Height :%’X 51.4 = 10.3 ¢cn Bl 10.3 or better
623
iii
(i) 1.41x7.3 or their(10.3)+ 1.41 M1 | 1.41o0r bette(e.g.fz,%j
1.41x 7.3= 10.:0r10.3+-1.4%E 7. Al Must see 10.3 (or better) or 7.3 (or bettef)0.3 with no working
scores MOAO
or tan‘l[Mj - 11.3.%. 11.30r11.4
[4]
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Question Answer Marks Guidance
4, Height above A of lowest visible point is M1 All three values 99.5, 120, 20 seen in a calculati®89.5 with no
working scores M1A1
99.5 + 120- 20 = 199.5n Al
X X
(must be a complete method for finding the height)
Height of C= 222, 140- 87.am Al | 87.3 (or better)
320
[4]
S. 72
o =arcta 200 € 5.142. B1 Beware: QB = 800.2
,Bzarctar(—j— arcta6 j « 5.129 Bl Or cosine rule e.g.
2 2
(«/8002 T 1§) +(«/ 806 + 96) _ 72
cosp = (oe)
2(J806+ 96’)(«] 806+ 18)
The angles are both 5.tb 2 significant figures. El Must see5.14 (or better), 5.13 (or better) and 5.1
[3]
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Question Answer Marks Guidance
6. Those thinking they appeabout right might be those who Bl Assumption stated explicitly and must mention the bolded
opted for70 mm and80 mm, so 85 + 85 470 people values/words (for 170 allow 85 + 85 or use of 85 twicray be seer
in % calculation)- any reasonable assumptions must be justified
(as in the case above)t must be clear where the numbers are
coming from (e.g. 220 is about right which comes from 60, 70 g
80 would score B1)
Percentage- 170 x100= 46.96..50 47% Bl For 47% (or betterdr 23% (or better accept 23.5%) (comes from
362 using just the value of 8%y a percentage which comes from a
justified assumption (so if the % is not 47 or 23 then they must h|
been awarded the first B mark)
Those sayingoo lar ge would be people who opted 60 mm or
60 mm, so 16 + 50 66 people Bl Assumptions stated explicitly and must mention the bolded
Those sayingoo small would be people who opted 89 mm, values/wordgallow ‘values less than or equal to 60’ for 50 and 60,
100mm or110 mm, so 72 + 37 +17 £26 people allow ‘values greater than or equal to 90’ for 90,100 and 110) — see
first B mark for further detailsNote that for this mark the ‘too
large’ and ‘too small’ must be attributed to the correct values
Percentages are 18% (too large) and 35% (too small) Bl For 18% (or better) and 35% (or better)a percentage which come
from a justified assumption (so if the % are not 18 and 35 then tt
must have been awarded the third B maxkjte that for this mark
thevaluesof 18 and 35 do not need to be attributed correctly but
any other values must correspond correctly to ‘large’ and ‘small’
[4]
For guidance: Focal length | 50 60 70 80 20 100 110
Number of ... | 16 50 85 85 72 37 17
% 4.419... | 13.81... | 23.48... | 23.48... | 19.88... | 10.2... | 4.696...
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