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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the
specific content of the mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these
marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

¢ the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

¢ marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the
scope of the syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the
question as indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the application of generic level
descriptors.
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GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may
be limited according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or
grade descriptors in mind.
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Mark Scheme Notes

Marks are of the following three types:

M Method mark, awarded for a valid method applied to the problem. Method marks are not 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, e.g. by substituting the relevant quantities into the formula. Correct
application of a formula without the formula being quoted obviously earns the M mark and in some cases an M mark can be implied from a
correct answer.

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).

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

¢ When a part of a question has two or more “method” steps, the M marks are generally independent unless the scheme specifically says
otherwise; and similarly when there are several B marks allocated. The notation DM or DB (or dep*) is used to indicate that a particular M or B
mark is dependent on an earlier M or B (asterisked) mark in the scheme. When two or more steps are run together by the candidate, the earlier
marks are implied and full credit is given.

e The symbol FT implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results. Otherwise, A
or B marks are given for correct work only. A and B marks are not given for fortuitously “correct” answers or results obtained from incorrect
working.

e Note: B2 or A2 means that the candidate can earn 2 or 0.
B2/1/0 means that the candidate can earn anything from 0 to 2.

The marks indicated in the scheme may not be subdivided. If there is genuine doubt whether a candidate has earned a mark, allow the
candidate the benefit of the doubt. Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a
correct form of answer is ignored.

¢ Wrong or missing units in an answer should not lead to the loss of a mark unless the scheme specifically indicates otherwise.

e For a numerical answer, allow the A or B mark if a value is obtained which is correct to 3 s.f., or which would be correct to 3 s.f. if rounded (1

d.p. in the case of an angle). As stated above, an A or B mark is not given if a correct numerical answer arises fortuitously from incorrect
working. For Mechanics questions, allow A or B-marks for correct answers which arise from taking g equal to 9.8 or 9.81 instead of 10.
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The following abbreviations may be used in a mark scheme or used on the scripts:

AEF/OE Any Equivalent Form (of answer is equally acceptable) / Or Equivalent

AG Answer Given on the question paper (so extra checking is needed to ensure that the detailed working leading to the result is valid)
CAO Correct Answer Only (emphasising that no “follow through” from a previous error is allowed)

Cwo Correct Working Only — often written by a ‘fortuitous’ answer

ISW Ignore Subsequent Working
SOl Seen or implied
SR Special Ruling (detailing the mark to be given for a specific wrong solution, or a case where some standard marking practice is to be

varied in the light of a particular circumstance)

Penalties
MR -1 A penalty of MR —1 is deducted from A or B marks when the data of a question or part question are genuinely misread and the object
and difficulty of the question remain unaltered. In this case all A and B marks then become “follow through” marks. MR is not applied
when the candidate misreads his own figures — this is regarded as an error in accuracy. An MR -2 penalty may be applied in particular
cases if agreed at the coordination meeting.

PA -1 This is deducted from A or B marks in the case of premature approximation. The PA —1 penalty is usually discussed at the meeting.
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Question Answer Marks Guidance
1 503 [(_)( PX)SJ soi B1 | Can be part of expansion. Condone omission of — sign
(-1)10p> =-2160 then + and cube root M1 | Condone omission of — sign.
p=6 Al
3
Question Answer Marks Guidance
2 y=Yk —x* (+¢) M1A1 | Attempt integration for M mark
Sub (0, 2) DM1 | Dep on ¢ present. Expect ¢ =2
Sub (3,-1) > —1=9k -9 + their c DM1
k=2/3 Al
5
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Question Answer Marks Guidance
3 . (7 (=17 B1 | Accept 61.0°, 66° or 122°
Angle CBA = sin 3 =1.0654 or CBD =cos 32 =2.13
Sector BCYD = V5 x 8% x 2 x theirl .0654(rad) $0i M1 | Expect 68.1(9). Angle must be in radians (or their
Q2 , 61/360 x 2 x 8%)
or sector CBY =% x 8" x thelr1.0654(rad) Or sector DBY
Semi-circle CXD = Yorr x 7% = 76.9(7) M1 | MIMI1 for segment area formula used correctly
Total area = their68.19 — their27.11 + their76.97 = 118.0-118.1 M1A1 | Cannot gain M1 without attempt to find angle CBA or
CBD
6
Question Answer Marks Guidance
4(i) dy/dx = _2( 2y 1)—2 ) B2,1,0 | Unsimplified form ok (-1 for each error in ‘-2°,
“(2x-1)"" and 27
4y /di* = 8(2 y— 1)—3 B1 | Unsimplified form ok
3
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Question Answer Marks Guidance
4(ii) Set dy/dx to zero and attempt to solve — at least one correct step M1
x=0,1 Al Expect (2)6—1)2 =1
When x =0, d*y/dx* =-8 (or <0) . Hence MAX Bl
When x =1, d*y/dx* =8 (or > 0). Hence MIN B1 | Both final marks dependent on correct x and correct
d’y/dx? and no errors
May use change of sign of dy/dx butnotat x=1/2
4
Question Answer Marks Guidance
5(1) wv=8q+2¢—2+6q>—42 B1 | May be unsimplified
6¢> +10g —44=0 oe M1 | Simplify, set to zero and attempt to solve
qg=2,-11/3 A1l | Both required. Accept —3.67
3
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Question Answer Marks Guidance
5(ii) 0 8 M1 | Correct method for scalar product
u=|2|v=|-1|uv=-2-42
6 -7
| x |v] = V22 + 62 x~/8% +12 + 7 M1 | Prod of mods. At least one methodically correct.
080 —44 —44 —4 M1 | All linked correctly and inverse cos used correctly
C = = =
Jao 114 4285 11
6 =130.7° or 2.28(05) rads Al | No other angles between 0° and 180°
4
Question Answer Marks Guidance
6(1) p(zn _ 1) . M1
§,=——= soi
2-1
p(2"=1)>1000p > 2">1001 AG Al
2
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Question Answer Marks Guidance
6(ii) p+(n—1)p:336 B1 | Expect np =336
n B1 n
5[2p+(n—1)p]=7224 Expect E(ermp)=7224
Eliminate n or p to an equation in one variable M1 | Expecte.g. 168(1 + n)=7224 or 1 + 336/p =43 etc
n=42,p=38 AlAl
5
Question Answer Marks Guidance
7(2) 3(1 —cos’ 29) +8c0s20 =0 — 3cos’26 —8cos26 -3 (: 0) M1 | Use s> =1—-¢? and simplify to 3-term quadratic in 26
1 . Al | Ignore other solution
c0s260 =—— soi
3
20 =109.(47)° or 250.(53)° A1 | One solution is sufficient, may be implied by either of
the next solns
0 =54.7°or 125.3° A1A1ft | Ft for 180° — other solution
Use of double angles leads to
3¢* ~7c¢* +2=0=c=+1/V3 for MIA1Al then
A1A1 for each angle
Similar marking if 3sin’20 = —8c0s26 is squared
leading to 9sin*20 + 64sin’20 — 64 =0
5
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Question Answer Marks Guidance
7(b) V3=g+tan0— a=v3 B1 | =8 or 4 (or —10, 14 etc) scores M1AO
0 = tan(—b7x / 6) +\'3 taken as far as tan', angle units consistent M1 | A0 if tan”! (—\/5 ) is not exact; (b=2 no working scores
B2)
b=2 Al
3
Question Answer Marks Guidance
8(1) [(x _ 2)2 J+[3] B1 DB1 | 2nd B1 dependent on +2 in 1st bracket
2
(i) Largest kis 2 Accept £ <2 B1 | Must be in terms of £
1
8(i) |y (x-2)+3 = x—2=(£)/y-3 M1
= (x)=2-+x-3 forx>4 A1B1
3
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Question Answer Marks Guidance
8(iv) 2 2 B1 | Either form
gf(x) = 2 = 2
x —4x+7-1 (x—2) +2
Since f(x)>4= gf(x)<2/3 (orsince x<letc) M1AL1 | 2/3 in answer implies M1 www
range of gf(x) is 0 < gf(x)( < 2/3) B1 | Accept 0 <y <2/3,(0,2/3)but 0 <x<2/31is
SCM1A1B0O
4
Question Answer Marks Guidance
9(1) V= (;;)j(x3 +x2 )(dx) M1 | Attempt [ y*dx
xt X ’ Al
(7)| =+ —}
L 4 3 0
(81 DM1 | May be implied by a correct answer
(7)| 50 (-0)
| 4
1177 Al | Accept 91.9
4 If additional areas rotated about x-axis, maximum of
M1AODMI1AOQ
4
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Question Answer Marks Guidance
9(ii) dy :l(xs Lyl )‘1/2 x(3x2 N 2x) B2,1,0 | Omission of 3x” +2x is one error
dx 2
(Atx=3)y=6 B1
Atx=3. m= 1 y 1 <33 11 soi DBI1ft | Ft on their dy/dx providing differentiation attempted
2 6 4
. . 4 DM1 | Equation through (3, their 6) and with gradient —1/their
Equation of normal is y — 6= —ﬁ(x -3) m
Al
Whenx=0,y= 7L oe
11
6
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Question Answer Marks Guidance
10(3) 4¥"? = x+3> M1 | Eliminate y from the 2 equations and then:
(x"?)2 —4x'? 43 (=0) OR 16x = 2 +6x+9 Either treat as quad in x"*> OR square both sides and
RHS is 3-term
x?=lor 3 x*—=10x+9 (=0) Al | Ifin 1st method x"* becomes x, allow only M1 unless
subsequently squared
x=1or9 Al
y=4orl2 Alft | Ft from their x values
If the 2 solutions are found by trial substitution B1 for
the first coordinate and B3 for the second coordinate
AB*=(9-1)" +(12-4)’ M1
AB =+/1280r82 ocor 113 Al
6
10(i1) dy/dx=2x""? B1
2x 12 =1 M1 | Set their derivative = their gradient of AB and attempt
to solve
4, 8) Al | Alternative method without calculus:
Mag= 1, tangent is y = mx + ¢ where m = 1 and meets
y = 4x"? when 4x"? = x + ¢. This is a quadratic with
b’ =4ac,s016 -4 x 1 X ¢ =0soc=4BI Solving
4x"? = x + 4 gives x = 4 and y = 8 M1A1
3
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Question Answer Marks Guidance
10(ii1) Equation of normal is y—8 = _1( X — 4) M1 | Equation through their T and with gradient —1/their
gradient of AB. Expect y=—-x+12,
Eliminate y (orx) » —x+12=x+3 or y-3=12-y M1 | May use their equation of AB
(4", 7) Al
3
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