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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:
» 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

e 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
guestion 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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Question Answer Marks Guidance
1 Bl

State unsimplified term in X7, or its coefficient in the expansion of
l X _2

(1+3x)3 %(3@2

=

Symbolic binomial coefficients are not sufficient for the B
marks

State unsimplified term in X3, or its coefficient in the expansion of Bl
L[ 1x=2x-5 .

(1+3x)2 %(3)()

Multiply by (3—x) to give 2 termsin X, or their coefficients M1

(3>< % + 1) Ignore errorsin terms other than x°

3x x3coeff — x*coeff and no other termin X3

Obtain answer 6

Al

Not 6x°
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Question Answer Marks Guidance
2 . 2 _ _ — . . X Bl . 2
State or imply u”—u 12(‘ 0) ,or equivalent in 3 Need to be convinced they know 3% = (3*)
Solvefor u, or for 3*, and obtain root 4 Bl
M1 | Need to see evidence of method. Do not penalise an attempt

Use a correct method to solve an equation of theform 3* =a
where a>0

to use the negative root as well.
eg.XxIn3=Ina, x=log,a

If seen, accept solution of straight forward cases such as 3"
3, x =1 without working

Obtain final answer x = 1.26 only

Al

The Q asksfor 2 dp
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Question Answer Marks Guidance
3 Use correct trig formulae to obtain an equation in tan & or *M1| 1-tan?@ cot?9-1 2
equivalent (e.gall insin @ or all in cos 6) e 2tand . Allow Scold - cord
Obtain a correct simplified equation Al

5tan’@ =1 or sinzé?:% or coszezg

Solvefor 0

DM1

Dependent on the first M1

Obtain answer 24.1° (or 155.9°)

Al

One correct in rangeto at least 3 sf

Obtain second answer

Al

FT 180° —their 24.1° and no othersin range.

Correct to at least 3 sf. Accept 156° but not 156.0

Ignore values outside range

If working in tané or cosé need to be considering both
square roots to score the second A1

Mark 0.421, 2.72 asaMR, so AOA1
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4 Use correct quotient rule M1 Allow use of correct product rule on XX (1+ In X)_l
Obtain correct derivative in any form Al 1
y ﬂ_(l"‘lnX)—Xx;_ 1 ~ 1
dx (1+|nx)2 1+Inx (1+Inx)2
o 1 . . M1 . 1 2
Equate derivative to 2 and obtain aquadratic in In x or (1+ In x) Horizontal form. Accept Inx = Z(1+ In x)
Reduceto (InX)*—2Inx+1=0 Al | or 3-term equivalent. Condone Inx? if later used correctly
Solve a 3-term quadratic in In x for x M1 | Must seeworking if solving incorrect quadratic
Obtain answer X = e Al | Accept €
_ 1 A1l | Exact only with no decimals seen before the exact value.
Obtain answery= — e o
2 Accept — but not
2 1+Ine
7
Question Answer Marks Guidance
5(i 13 Bl 1 . L -
® State answer ~1-+/3 If ~ Given aswell at this point, still just B1
1
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5(ii) Substitute x = —1+ \/§| in the equation and attempt expansions of M1 | Need to see sufficient working to be convinced that a
) 3 calculator has not been used.
X“ and X
Use i? =1 correctly at least once M1 | Allow for relevant use at any point in the solution
Obtaink =2 Al
Carry out a complete method for finding a quadratic factor with M1 | Could use factor theorem from this point. Need to see
zeros —1+ \/§| and —1— \/§| working. M1 for correct testing of correct root or allow M1
for three unsuccessful valid attempts.
Obtain X* +2x+ 4 ALl : 1
Using factor theorem, obtain f _E =0
Al | Fina answer

: 1 . e
Obtain root x = _E , Or equivalent, via division or

inspection
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5(ii) Alternative method 1

Carry out a complete method for finding a quadratic factor with M1 | Need to see sufficient working to be convinced that a
zeros —1++/3i and —1—+/3i (multiplying two linear factors or calculator has not been used.
using sum and product of roots)
Use i? =—1 correctly at least once M1 | Allow for relevant use at any point in the solution
Obtain X* +2x+4 Al | Allow M1AOfor X* +2x+3
Obtain linear factor kx +1and compare coefficients of x or x* and M1 | Can find the factor by inspection or by long division
solvefor k Must get to zero remainder
Obtaink=2 Al

A1l | Final answer

Obtain root x = —%

S 1. .
Note: Verification that x = _E isaroot isworth no marks

without a clear demonstration of how the root was obtained
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5(ii) Alternative method 2
Use equation for sum of roots of cubic and use equation for product M1
of roots of cubic
Use i? =—1 correctly at least once M1 | Allow for relevant use at any point in the solution
Obtain —E:—2+y, —3:47/ Al
Solve simultaneous equations for k and y M1
Obtaink =2 Al
Obtainroot y = 1 Al | Findl answer
2
6
Question Answer Marks Guidance
6(i) Correct use of trigonometry to obtain AB = 2r cosx Bl | AG
1
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6(ii) Use correct method for finding the area of the sector and the M1|1 1 , 1 2
semicircle and form an equation in x 555 _E(Zr cosx)” 2x
. _ 1 T Al . . s . _
Obtain x=cos ™, [-%— correctly AG Viacorrect smplification e.g. from cos* X = —
16x 16x
2
6(iii) Calculate values of arelevant expression or pair of expressions at M1 x=1 15111 f(]_) =111
x=1landx=15 eg. ccept
¥ x=15 155120 7 £(15)=1.20
Must be working in radians T
f(x)=x-cos®,|-= :f(1)=-0.111,f (15)=03.
16x
f(X) = cosx— /% f (1) = 0.097.,f (L.5) = —0.291,
X
For 16xcos” x— f(1) =1.529..,f (1.5) = -3.02..
Must find values. M1 if at least one value correct
Correct values and compl ete the argument correctly Al
2
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6(iv) M1 | 1,1.11173,1.13707,1.14225,1.14329, 1.14349,

Use X, =cos™ || —— | correctly at least twice
16X,

Must be working in radians

1.14354,1.14354
1.25,1.16328,1.14742,1.14432,1.14370
1.5,1.20060, 1.15447,1.14570, 1.14397,1.14363

Obtain final answer 1.144 Al
Show sufficient iterationsto at least 5 d.p. to justify 1.144 to 3 d.p. Al
or show thereisasign change in the interval
(1.1435, 1.1445)

3
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7(i) Separate variables correctly and attempt integration of at |east one Bl | e dy=]xe"dx
side
Obtain term —e ¥ B1 | BOBlispossible
Commence integration by parts and reach xe” + | € dx M1 | BOBOM1A1lispossible
Obtain xe* — e* Al | or equivalent
B1B1IM1Al isavailableif there is no constant of integration
Usex = 0, y = 0to evauate a constant, or as limitsin a definite M1 | Must seethis step
integral, in asolution with terms ae™”, bxe* and ce”*, where abc #
0
Obtain correct solution in any form Al leg e¥ =¢"—xe*
Rearrange as Y = —In(1-x) - x AL or equivalent eg. yzln%
e (1-x)
ISW
7
7(ii) Justify the given statement Bl | eg. require 1— x>0 for the In term to exist, hence X <1
Must be considering the range of values of x, and must be
relevant to their y involving In(1-X)
1
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8(i B1
® State or imply the form A + B + ¢ 5
2x+1 2x+3 (2x+3)
Use a correct method to find a constant M1
ObtainthevaluesA=1,B=-1,C=3 Al1Al1Al1
Dx+E B B Full marks for the three correct constants — do not actually
[Mark the form ot (2X+3)2 ,whereA=1,D=-2and need to see the partial fractions
E=0, BIM1A1A1A1 as abovel]
5
8(ii) Integrate and obtain terms B1B1B1 | FT on A BandC.
1 1
ZIn(2x+1)-ZIn(2x+3) - ——
2 2 2(2x+3)
[Correct integration of the A, D, E form of fractions gives
1 +1)+_ X 1 + e . .
> In(2x+1) %13 3 In(2x+3) if integration by partsis used
for the second partial fraction.]
Substitute limits correctly in an integral with terms aln(2x+1), M1 | valuefor upper limit —value for lower limit
1 dip in substituting can still score M1
If using alternative form: cx/(2x+3)
Obtain the given answer following full and correct working Al | Needto see at least one interim step of valid log work.
AG
5
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9(i) Carry out correct method for finding a vector equation for AB M1
Obtain (r =)i+2j—k +2(2i —j+2k), or equivalent Al
Equate two pairs of components of general points on their AB and | M1 1+ 21 2+ U
and solvefor A or forp
2-4 |=| 1+u
-1+21 1+2u
Obtain correct answer for Aor g, eg.A=0,p=-1 Al
Verify that al three equations are not satisfied and the lines fail to Al | Alternatives
intersect (= issufficient justificatione.g.2#0 ) Al u Bl u
Conclusion needs to follow correct values
ij 1 5 - 1 5
—#— —#—
% % 3 3 }é % 3 3
ik |0 -1 | 20 -1 -1 | 20
jk |1 0 3#2 0 0 3#2
5
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9(ii) : o - . 3. B1
State or imply midpoint has position vector 2i + E J
Substitutein 2x—y + 2z=d and find d M1 | Correct use of their direction for AB and their midpoint
Obtain plane equation 4x —2y + 4z=5 Al 2
. 5
or equivaenteg. r.| -1|= 2
2
Substitute components of | in plane equation and solve for pt M1 | Correct use of their plane equation.
1 . 3. 1. . Al | Final answer
Obtain p = 5 and position vector 5! +— | for the point P Accept coordinates in place of position vector
5
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. . 1. . M1
Substitute expansionsin 2 (sin4x+sin2x)
o _1,. . Al | Must seethe sin4x and sin2x or referenceto LHS and
Obtain sm3xcosx—§(sm4x+sm2x) correctly RHS for Al
AG
3
10(ii) 1 1 B1B1
Integrate and obtain —§COS4X—ZCOSZX
: - 1 M1 | Intheir expression
Substitute limitsx =0 and x = §7r correctly
] 9 A1 | From correct working seen.
Obtain answer —
16
4
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10(iii) State correct derivative 2C0S4X +C0OS2X B1

Using correct double angle formula, express derivative in terms of M1
C0s2x and equate the result to zero
Obtain 4c0s?2x+c€0s2x—2=0 Al
Solve for x or 2x (could be labelled x) M1 | Must see working if solving an incorrect quadratic

[COSZX = _]'i—s\/ﬁ’J

The roots of the correct quadratic are -0.843 and 0.593
Need to get asfar as X =...

Thewrong value of xis0.468 and can imply M1 if correct
quadratic seen

Could be working from a quarticin cosx:

16cos* x—14cos’ x+1=0

Obtain answer x = 1.29 only

Al
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