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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 O.
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(%1) Coefficient of x = 80(X) B2 | Correct value must be selected for both marks.
SR +80 seen in an expansion gets B1 or —80 gets B1 if selected.
Total: 2
1(ii) o 1 1 B2 | Correct value soi in (ii), if powers unsimplified only allow if selected. SR
Coefficient of = =-40 (;) +40 soi in (ii) gets B1.
Coefficient of x = (1 x their 80) + (3 xtheir — 40) = —40(x) M1 A1l | Linksthe appropriate 2 terms only for M 1.
Total: 4
2(i) Gradient = 1.5 Gradient of perpendicular = —% Bl
Equation of ABis y—6= —23(x + 2) M1 A1 | Correct use of straight line equation with a changed gradient and (— 2, 6), the
Or 3y+2x=14 oe (= (— 2)) must be resolved for the AL ISW.
Using y=mx+c getsAl assoon asc isevaluated.
Total: 3
2(ii) Simultaneous equations — Midpoint (1, 4) M1 | Attempt at solution of simultaneous equations asfar asx =, or y =.
Use of midpoint or vectors — B (4, 2) M1A1 | Any valid method leading to X, or to y.
Total: 3
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Question Answer Marks Guidance
3(i 2 M1 '
M LHS = (E_EJ Eliminates tan by replacing with (S:I?r; leading to afunction of sin and/or cos
c C
only.
_ (1_5)2 M1 | Usess? + ¢ =1 leading to afunction of sin only.
1-¢?
(1_ s)(l— 5) 1-sné@ Al | AG. Must show use of factorsfor Al.
- (1-s)(1+s) 1+sing
Total: 3
3(ii) Usespart (i) > 2—-2s=1+s
—S=% M1 | Usespart (i) to obtain s=k
6 = 19.5° or 160.5° A1AL1FT | FT fromerror in 19.5°
Allow 0.340¢ (0.3398¢) & 2.80(2) or 0.108xc & 0.892r¢ for A1 only.
Extraanswersin the range lose the second A1 if gained for 160.5°.
Total: 3
4(i) rsin20 Bl

(AB) = 2rsind (or r+/2—2c0s26 or

— )
sin(”—@j
2

Allow unsimplifed throughout eg r +r, 2—20 etc

(Arc AB) = 2r0 Bl
i B1
(P=) 2r + 210 + 2rsing (or 1v/2— 2cos20 or— 3120
sin(”—@)
2
Total: 3
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Question Answer Marks Guidance
4(ii B1 | Use of segment formulagives 2.26 B1B1
(i Area sector AOB = (%212 26) Zi67Z0r13.1 9 g
Areatriangle AOB = (¥2x2rsindxrcost) or ¥ x r? sin26) B1
2—5\/:_)’0r10.8
4
Arearectangle ABCD = (r x 2rsind) 25 B1
(Area =) Either 25 — (257/6 — 25\3/4) or 22.7 B1 | Correct final answer gets B4.
Total: 4
5(i) Crosses x-axis @t (6, 0) Bl | x=6 issufficient.
dy S B2,1,0 | —1 for each incorrect term of the three or addition of + C.
— =(0+)-12(2-x) “x(-1)
dx
Tangent y = %(x— 6) or 4y =3x-18 M1 A1 | Must use dy/dx, x= their 6 but not x = 0 (which gives m = 3), and correct
form of line equation.
Using y=nmx+c getsAl assoon asc is evauated.
Total: 5
5(ii) If x=4,dy/dx=3
dy M1AI1FT _ dy
o =3x0.04=0.12 M1 for (“their m” from ™ and x = 4) x 0.04.
X
Be aware: use of x = 0 gives the correct answer but gets MO.
Total: 2
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6 ) 16 M1* | Use of volume formula at least once, condone omission of z and limits and
Vol =z« I(S—x) dX—ﬂI—dX dx .
X2
DM 1 | Subtracting volumes somewhere must be after squaring.
( — x)3 B1B1 | B1 Without + (—1). B1 for +( —1)
[(5-x)2dx = +-1
3
(or 25x — 10x3/2 +/5x3) (B2,1,0) | —1 for each incorrect term
B1
J'de = —E
X2 X
Use of limits 1 and 4 in an integrated expression and subtracted. DM1 | Must have used“y?” at least once. Need to see values substituted.
— 9z or 28.3 Al
Total: 7
7(a) M1 | M1 correct formula used with d from 16 +d =24
@ | >[32+(n-1)8] and 20000
Al | Alfor correct expression linked to 20000.
— n2+ 3n-5000 (<,=>0) DM1 | Simplification to athree term quadratic.
— (n=69.2) — 70 terms needed. A1l | Condone use of 20001 throughout.
Correct answer from trial and improvement gets 4/4.
Total: 4
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7(b) a M1A1 | Correct So formulaused to find r.
a=6, —=18 »>r=%
1-r
_ 4 M1 | Obtain new valuesfor a and r by any valid method.
New progressiona =36, r = 3 oe
Al | (Beawarethat r =%; leads to 64.8 but can only score M marks
Ne\NSoo:i—»M.Sor%oe ( ’ y )
4 5
1-=
9
Total: 4
8(i) Uses scalar product correctly: M1 | Use of dot product with OA or AO & OBor BO only.
3x6+2x6+(—4)x3=18
|0A = /29, [0B|=9 M1 Correct method for any one of ‘64 ‘E‘ ‘FB‘ or ‘@‘
J29 x 9 x cos AOB = 18 M1 | All linked correctly.
— AOB =68.2° or 1.19 A1l | Multiples of & are acceptable (e.g. 0.379r)
Total: 4
8(ii) AB = 3i +4j +(3+2p)k *M1 | For useof OB—OA , alow withp=2
Comparing *j” DM1 | For comparing, OC must contain p & .
Canbeimplied by AB= 20C.
—p=2/andq=4 AL1AL | Accuracy marksonly availableif AB is correct.
Total: 4
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i ; B1| Accept unsimplified.
(i) dy NS ccept unsimplifi
dx
=0when +/x =2
x=4,y=8 B1B1
Total: 3
9(ii) dzy _3 B1FT | FT providing —ve power of x
—==-2X 2
ax?
d2y . Bl d?y oo .
—Z=_2| - Maximum Correct —= and x=4in (i) are required.
dX2 dx2
2
Followed by“< 0 or negative’ is sufficient” but % must be correct if
X
evaluated.
Total: 2
oiii) EITHER: (M1 Eg /x=u— 202-8u+6=0
Recognises a quadratic in +/x
1 and 3 as solutions to this equation Al
—X=9,x=1. Al)
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OR: (M1 | /x needsto beisolated before squaring both sides.
Rearranges then squares
— x*-10x+9=0 oe Al
—->Xx=9 x=1 A1) | Both correct by trial and improvement gets 3/3
Total: 3
9(iv) k>8 Bl
Total: 1
10(i) 1) 1) M1 . 1) 1 _
3tan EX =-2—tan EX =% Attempt to obtain tan EX =k from 3tan EX +2=0
Yx=-0.6(-0.588) — x=-12 MIAL | tan k. Seeing ¥x = — 33.69° or x= — 67.4° impliesM 1M 1.
Extra answers between —-1.57 &1.57 losethe Al.
Multiples of © are acceptable ( eg —0.374n)
Total: 3
10(ii) y+2 ) (1 j M1 | Attempt at isolating tan(¥2x)
=tan| =X
3 2
1 i X+2 M1 A1 | Inversetan followed by x 2. Must be function of x for A1.
—f7(x) =2tan"| —
3
-51 B1B1 | Valuesstated B1 for -5, B1 for 1.
Total: 5
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10(iii) B1B1B1 | A tan graph through the first, third and fourth quadrants. (B1)

Aninvtan graph through the first, second and third quadrants.(B1)
Two curves clearly symmetrical about y = x either by sight or by exact end
points. Line not required.
Approximately in correct domain and range. (Not intersecting.) (B1)
Labels on axes not required.

Total: 3
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