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Annotation in scoris Meaning

vand x

BOD Benefit of doubt

FT Follow through

ISW Ignore subsequent working
MO, M1 Method mark awarded 0, 1
AO, Al Accuracy mark awarded 0, 1
B0, B1 Independent mark awarded 0, 1
SC Special case

" Omission sign

MR Misread

Highlighting

Other abbreviations in | Meaning

mark scheme

E1l Mark for explaining a result or establishing a given result
dep* 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

AG Answer given

awrt Anything which rounds to

BC By Calculator

DR This indicates that the instruction In this question you must show detailed reasoning appears in the question.




Y421/01 Mark Scheme June 2019

Subject-specific Marking Instructions for A Level Mathematics B (MEI)

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, escalate the question to your
Team Leader who will decide on a course of action with the Principal Examiner.

If you are in any doubt whatsoever 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, e.g. 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.

Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. 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.
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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.

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, what is acceptable will be detailed in the mark scheme. If this is not the case please, escalate the question to your Team
Leader who will decide on a course of action with the Principal Examiner.

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.

Unless units are specifically requested, there is no penalty for wrong or missing units as long as the answer is numerically correct and expressed either in
Sl or in the units of the question. (e.g. lengths will be assumed to be in metres unless in a particular question all the lengths are in km, when this would be
assumed to be the unspecified unit.) We are usually quite flexible about the accuracy to which the final answer is expressed; over-specification is usually
only penalised where the scheme explicitly says so. When a value is given in the paper only accept an answer correct to at least as many significant
figures as the given value. This rule should be applied to each case. When a value is not given in the paper accept any answer that agrees with the correct
value to 3 s.f. Follow through should be used so that only one mark is lost for each distinct accuracy error, except for errors due to premature
approximation which should be penalised only once in the examination. E marks will be lost except when results agree to the accuracy required in the
question.

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.

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. Marks designated as cao may be awarded as long as there are no other errors. E marks are
lost unless, by chance, the given results are established by equivalent working. ‘Fresh starts’ will not affect an earlier decision about a misread. Note that a
miscopy of the candidate’s own working is not a misread but an accuracy error.

If a graphical calculator is used, some answers may be obtained with little or no working visible. Allow full marks for correct answers (provided, of course,
that there is nothing in the wording of the question specifying that analytical methods are required). Where an answer is wrong but there is some evidence
of method, allow appropriate method marks. Wrong answers with no supporting method score zero. If in doubt, consult your Team Leader.

If in any case the scheme operates with considerable unfairness consult your Team Leader.
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Question Answer Marks | AOs Guidance
1| -4+1+k=0 M1 1.1a | Consideration of i-component (allow
sign errors)
k=3 Al 1.1 | Sight of 3 scores both marks k=-3 with no working
scores no marks
[2]
1| (b) e.g. taking moments about O: 4(k) — 3(2) M1 1.1a | Taking moments correctly about any
point with correct number of terms
6 Al 11
clockwise Bl 2.5 | oe(could be seen on a diagram)
[3]
2 [ ,0] -ML3 Bl 1.2
[U] =LT? Bl 1.2
[4]=] pu|]:(M|_f3)(|_Tfl)|_ M1 1.1 | Rearrange correctly to make 4 the
subject and use the fact that Ris
dimensionless and substitute their [ o]
and [u]
Al 11 Condone lower case

[p]=ML7T

[4]

SC: B2 for kgms™
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Question Answer Marks | AOs Guidance
31| -8 +10j = 2(\,_(35 ~2] )) M 1* 3.3 | Useof impulse = change of Must be using
momentum — must be using m= 2 subtraction
V=—i+3j Al 1.1 | oe(e.g. asacolumn vector)
(V] =)(-1)* +F MIdep* | 11 | Correct method for either Iv] or |[vf’
fromtheir |v|
|v|:Jl_O Al 1.1 | oe(awrt 3 sf) 3.162277...
[4]
3 |(b) The ball is modelled as a particle Bl 3.5b | Theimpact of the ball and bat is
instantaneous
[1]
4 | (a) M1 2.1 | Table of valuesidea— correct number | Allow oneasdlip—be
of terms, dimensionally consistent on the look out for
moments about F and C
2 1)1 B Al 11
(2.5a)(20a )+(5a+ 3aJ(2(4a)(a)J =..
7((20a2 +%(4a)(a)} Al 11
.- 9—1a Al 2.2a | Must be exact and must come from For reference only:
33 exact working 2.757575...
[4]
4 | (b) tan g — 2a M1 1.1 | Tanof arelevant angle; allow MO for taq@—@
5a— X reciprocal X
0=417 Al 1.1 | oe(radians: 0.728317...) — answer 41.729512...
correct to at least 3 sf
[2]




Y421/01 Mark Scheme June 2019
Question Answer Marks | AOs Guidance
5@ i(t)=3 _ped j M 1* 3.1b | Attempt at differentiation — must be of
the form 3 +ke¥j where k=0
r(0)=3-6j M1ldep* | 3.4 | Substitutet =0 into their r (t)
KE - 1 (4) (32 N 62) M 1dep 3.3 Co.rrect method for finding KE with Dependent on first two
2 their ¢ (0) M marks
90 (J) Al 11
[4]
5 | (b) 18e3 =2 M 1* 3.4 | Differentiating their ¢ (t) and equating | Their acceleration must
to2 be of the form ke ¥]
o3 1 M1dep* | 1.1 | Correct method (i.e. taking logs
9 correctly) tofind t
3= In(lj =>t=
9
t=0.732 Al 11 0.7324081...

[3]

oeeg. %Ing - if not given exact then

must be given to at least 2 sf
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Question Answer Marks | AOs Guidance
6 mga = 1 2 M 1* 3.3 | Equating KE gained for Pwith the PE | visthe speed of P
2 lost before impact
V2= 20a or v:‘/29a Al L1 |'v orv?of Pbefore impact
M 1* 3.3 | Attempt at conservation of momentum | Correct masses for P
=MV +Mvp =m,/2ga
— correct number of terms— must be and Q — note that v,
using their speed of P beforeimpact in may aready have been
termsof gand a substituted
Vo —Vp = —e(O— /29a) M 1* 3.3 | Attempt at Newton’s experimental law | This mark may be
— correct number of terms and earned later after v, and
COI’?SI stent with CLM —_must bg using |\ have been found
their speed of P before impact in terms
of gand a
Vo = /208 Or 1 L 1 vaQZ ~Lra Bl 3.3 | www where v, is the speed of Q after | condone % mvg? = mga
2\2 2 impact — for reference
Vo =%./20a(1+e)
/ Wherefirst v, expression comes from | No marksfor these
LVP=%«/Zga or v, = zaga(Z—e)] 1 PP
> Mg +Mp =my/2gaand v, =2ga
J2a- 1 2% - e( \/Zga) or M 1dep 2.1 | Setting up an equation mvolv? ngg,a | Either substlt_utl n_g into
2 and e — dependent on all previous M NEL or considering
2 marks only and must have found energy of Q after
}(E mj(g\/ﬁ(h e)j zlmga y Ve o Q
2l2 \3 2 and/or v, from a correct method collision
Al 2.2a

1
e==
2

[7]
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Question Answer | Marks [ AOs | Guidance
NOTE THAT THERE ARE TWO PAGESFOR THISQUESTION - PLEASE ENSURE BOTH ARE CHECKED
7 DR
2 * 2 2. \2
Ver (I)nZ(e%y) dy M1 1.1 For J‘(e%y) dy or J'(egy) dy
C 15, Al 11 | For %e?w Limits not required for
R M and first A mark
—};z(e3'”2—e°) _Z,, Al 1.1 | For correct substitution of limits and Must see one line of
3 3 removing of logs working from
integrated expression to
answer
In2 3y 2 M 1* 2.1 For J yxzdy |e&j|ng to Clear indication of
W=7Tj0 y(ez j i —+aye® + [ e¥dy or consistent with Integrating exponential
—taye? £ plevdy term and differentiating
2. \2
their V if using j(e@y) dy y term
B 1 3y In2 1 cin2 .
=7 éye o 3J‘o dy
1 1 .. N2 A2 1.1 | Both termsintegrated correctly (Al Limits not required for
=z|Zye¥ ——e¥
=TI3YET Ty . 1.1 | for oneerror) M mark and both A
marks
*
§In2—z M 1dep 11 M1 for yz\ﬂ - dependent on both l\_/lug have used correct
V= 3 9 \Y limits correctly
7 previous M marks
3
y—§|n2—1 Al 2.2a | oe Allow absence of ~
7 3 throughout
[8]
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Question Answer Marks | AOs Guidance
8 | (a . _ 25000 _ 25000 B1 12
Driving force = or 5
800gsin5 Bl 1.1 | Not for mgsin5- award when vauefor | Or implied by their
m substituted answer
25000—750—80099n5=800a M1 3.3 | N2L with either 3 or 4 terms— alow Condpnesgn erro_rs
Y for the M mark and sin/cos confusion —
D —750-800gsin5=800a or Ihs must be aweight
D -750-800gsin5=0 component and the rhs
must be mass only
v=7= a=267ms? Al 1.1 | Answer to least 3 f 2.67265943...
a=0= v=174ms? Al 1.1 | Answer toleast 3 sf 17.442253...
[5]
8 | (b) WD by car = 25000(10.4) Bl 1.1 | 260000
WD against reistance = 750(131) Bl 1.1 | 98250
Change in PE = 8(ﬁg (1319 n5) Bl 1.1 | 89512.4340... Not for nﬂg (1313 n5) _
however, can be
awarded if mimplied or
substituted | ater
Changein KE = 15(800)(v2—72) Bl 1.1 | Useof correct formulafor KE As above - must use
2 value for m at some pt.
1 (800) (Vz B 72) +800g(131sin5) M1 3.3 | Use of work-energy principle, all Allow sign errors .but
2 terms present — all values (condone g) | must be achangein KE
substituted or implied by later working | (so must imply
= (25000)(10_4) - 750(131) (so not in terms of m but award when | subtraction of the two
m substituted or implied) KE terms)
v=152mst Al 2.2a | Answer to least 3 sf 15.1523567...

[6]
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Question Answer Marks | AOs Guidance
8 | (b) ALT Using diff. equations
e f 800v 4y Or Award B1 for either of these two So may have attempted
25000 _ 756 googsins integrals (allow numerical equivalents) | to simplified the
constant terms
t=| 55500 800 dv Then the remaining 5 marks are for the
BRVER 750—800gsin5 correct answer of 15.2 (no interim
marks after the first B mark)
9 | (@ Initial PE = —mgl cosar, KE=0 Bl 1.1 |oe - other reference levels for | KE=0canbeimplied
GPE = 0 (eg. mgl(1-cosa)using a
reference level of | below 0)
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Question Answer Marks | AOs Guidance
B 1, B1 1.1 1,
At angle 6, PE = —mgl cosg, KE = Emv Or Blfor KE= Emv and Bl for
PE = +mgl (cosé —cosa)
Note that $mv* =+mgl (cosé —coser)
implies both B marks
: onservation of energy and use 0 ust be three terms but
1 _,(do 2 M1 33 | C ' f d f Must be th b
Em (Ej =mgl (cos6 - cosar) o190 allow sign errors and
dt sin/cos confusion
2
(%] :E G—QCOSQ Al 1.1 k1:—$00805
dt I I
[4]
9 | (b) T —mgcosf = m w? M 1* 3.3 | Applying N2L radially — correct For acceleration allow
number of terms— alow r for | V2
l—or a
. I o ) .
T—mgoosezmtﬁ(oose—oosa)J M 1dep 34 le_or substltutlngthew_v or o But MO if interms of k;
I consistently — must be using | not r
T =3mgcosd — 2mg cosa Al 11 | ky=—2ngoosa
(3]
9 | (0 C0Sa ~ CosH ~1 M1 3.1a | Setting cosa and cosé equal to 1in
their expression for T
[2]
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Question Answer Marks | AOs Guidance
9| (d) o 99 d’e =2—g(—sin9) do M1 34 | Differentiate o with respect tot 3¢ | O use N2L tangentially
dt )| dt? | dt dt | (correct number of
or @ must appear on both sides before | terms) e.g.
cancellin 2
g —mgsind=m % -

must be using 6
d?0

240 . 59, M1ldep* | 2.3 | Cancel ¢ termsand use small angle
d* approximation for sin
2 ~ . i
d_<29 ~—a?0 Where @* =0 somotionis Al 2.4 | Must state that thisis simple harmonic

approximately simple harmonic

[3]
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Question Answer Marks | AOs Guidance
10| (a) e K9 M1* 3.3 | N2L with correct number of terms— | Allow ,_1d () Or for
=== B . 2dx
X ziccept anm;;form fora— MO if acceleration allow any of
2MR=—" —F Seen a=%=v$:%but not
if circular motion
implied
— _@_ﬂmg Mldep* | 3.4 |Useof F=uR andsubstituteintheir | Allow any correct form
S application of N2L fora
V%+%+#g O:Ed%(vz)+%+yg=0 Al 2.2a Use of azvg—i togetto AG Must see the %%(Vz)
_ term before AG
D&(VZ)+2—|(29+2,UQ—O NOte'[haI %(%WZ)Z—%—F|S
X
equivalent to the first M mark (work-
energy principle for avariable force)
[3]
10| (b) Whenx:a,v2:2gk(l—lj+2,ug(a—a):0 Bl 3.5a | Must explicitly show that whenx=a, | Allow v>=0
a a v=0
thereforev=0atx=a
d Lng(l 1J+2,ug(a X)J_ 20k 20 M1 2.1 | Differentiate v? to get two terms of Allow for
A Y A T2 T differentiating v
o X a X the form i%iﬂ g
d (v2)+ 2kzg 2.9 Al 2.2a Co.rrectly_/ shpwn — could re-arrange
ax X their derivative for v? to the AG e.g.
20K 2kg

X2

[3]

d 20k
d_X(Vz):_X_gz_zﬂg therefore
%((Vz)—f-%-FZﬂg =0

Must be=0
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Question Answer Marks | AOs Guidance
10| (b) ALT Solving differential equation
- . . . .
V2=—j2—i?+2ﬂgdxzv2=@—2ygx+c M1 Separatll?g and integrating to the form | +c not required
" ” V=8 1 g
v=0ax=a :C=2,uga—2—l;g M1dep* Using given conditionsto find ¢
2kg 2kg Al AG — so sufficient working must be
V=22 2uga——
x Frong a shown
=V = ng(}—£J+2,ug(a—x)
X a
10| (c) Remain at A if m; < g M1 3.1b ConsQerlng relatlonshlp between Allow x for afor theM
a attractive force and friction (accept mark
any inequality or equals)
Al 11 |ceo

K
> —
H a2

[2]




Y421/01 Mark Scheme June 2019
Question Answer Marks | AOs Guidance
11| (a) M1* 3.3 | Attempt at conservation of linear Let uy =u,i+vaj and
momentum — correct number of terms | ug =ugi +Vgj
0.2u, +0.6u; =0.2(-4)+0.6(2) Al 11
M 1* 3.3 | Attmpt at NLR — correct number of
terms and speed of approach must be
multiplied by coefficient of restitution
_4_2:_0_5(UA _UB) Al 11 | oe 4+2=05(u, —ug). Must be
consistent with CLM e.g.
0.2u, —0.6ug =0.2(—4) +0.6(2)and
—4—2=-0.5(u, +ug ) would score the
first 4 marks
Mldep* | 2.1 | Solvi ng simultaneous equati Zns and No components of U
correct j components (u, an must
o thJ f P ()“A Ve and Us for this mark
e of theform qi + gj
o+ p) (unless done correctly)
Uy =9.5 +2 Al 2.2a
Ug =—25+3 Al 1.1 | ISW if speeds found after correct

[7]

velocities
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Question Answer Marks | AOs Guidance
11| (b) Velocity of B after impact is —2ei + 3j Bl 3.1b | Condone 2 +3j (or for dividing their | May be seenin an
answer by 2 if using v for 2€) equation for e
1 2 M1 34 1 2 Must be using speeds
2(06 [ 22 4 @) ((x2¢)? + 2 }:1.152 Or for Z(0.6)| 22 —(+26)* |=1.152 o -
2( ) ( i ) (( o) + ) 2( )[ (+2) J after collision (so must
for E(O.6)((J_r2e)2 +32) =2.7480r for b_e using 21 + 3 or just
2 2i) and correct mass — if
L (06)(2¢)2=0048 - allow gipin | USng sy vfor 2ethen
2 this mark can only be
one power only — must be using 2e earned when dividing
(either seen or implied by dividingby | by 2
2)
e=02 Al 11
[3]
11| () 2 3 Bl 1.1 | Indegrees. a =33.6900675... Radians:
tana=— or tany =—
3 2 a =0.5880026...
tanﬂ—% of tans 3 B1ft 1.1 | Withtheir e- if correct for reference | £ =0.1325515...
IR B =7.59464336...
Deflected angle = tan™*(2)+tan (%) M1 | 3.1b | or 180—(tan*(3)+tan*(2))
41.3 Al 1.1 | 41.284710... (correctto 1 d.p.) 0.72055413...

[4]
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Question Answer Marks | AOs Guidance
12| (a) M 1* 3.3 | Resolving vertically — correct number | Must be mg for the
of terms but allow sin/cos confusion weight — condone any
and sign errors clear notation (even AP,
BP) for thetensionin
the two strings— no
marksif T isused for
both strings
TapC0SO =TgpSN6+ gy Al 11
M 1* 3.3 | N2L horizontally — correct number of
terms — accept a for acceleration —
allow sin/cos confusion and sign
errors
T\pSiNG+Tgp 0056 = T ° Al 11
TBp5in29+ rTQSine‘FTBPCOSZQ:rrTa)Zsine Mldep* | 1.1 | Correctly eliminating T, fromtheir | Or correct method for
two equations solving simultaneous
equations for Ty
Tsp=m(fwz cosg_gsing) Al 2.2a | AG Must show sufficient
working as AG
[6]
12| (b) Tar c0s2 0 = w?snd ~T\pS n20+ mgcosd M1 1.1 | Either substitutes given result into one | Or re-starts and
of their two equation from (a) eliminates T, using
correctly to find T, given answer in (a)
Tap = m(rw2 §né+g cosg) Al 1.1 | Correct answer with no working
scores both marks
[2]
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Question Answer Marks | AOs Guidance
12| () 4 12 Bl 1.1 | Correct r and one of sin or cos correct
S|n¢9=—,cosezg,r =€a
TBP>0:>[_2aJ[ng2_§g>O M1 3.1b | Setting T, >0and substitute values | Allow =0
4830° > 15¢ —16a0° > 59 Al 2.2a | AG Must show sufficient
working as AG
[3]
12| (d) m(rwzcosﬁ—gsine):m(ra)zsin9+ gcose) M1* 3.1b | Setting Typ =Ty
12 202 ( ilJ 3 9= 12 202 ( §J+ 4 g Mldep* | 3.4 | Substituting values and obtain an Condone use of @for
5 5/ 57 5 5) 5 equation in terms of a, g and Q the angular speed
92:@ or O {35_g Al 1.1 | Could beimplied in their working
12a 12a
Period = 2z M1ldep* | 1.2 | Dependent on both previous M marks
Q
Al 11 | oe
o[22

359

[5]
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Question Answer Marks | AOs Guidance
13| (a) M1* 3.3 | Moments about A for AC — correct
number of terms— alow sin/cos
confusion and sign errors
4aR-sin@=aT cosd Al 11 R. isthe normal
contact forceat C
M 1* 3.3 | Moments about A for AB — correct
number of terms— allow sin/cos
confusion and sign errors
ar cosf+2aWsing +(4a—x)(4Wsind) Al 11 Ry isthenormal
=4aR;snd contact force at B
R; + R =4W+W Bl 3.3 | Resolving vertically
ar cosf +18awWsng—-Mksng N Tcosd _ M1dep* | 2.1 | Correct method to eliminate R, and R. | Dependent on all
4asing 4sing to obtain alinear equation in T previous M marks and
B mark
2aT cosf =2aWsng + Mksné
2x Al 2.2a | AG Sufficient working must

=T =W(1+ Z)ta’lﬁ

[7]

be shown as AG
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Question Answer Marks | AOs Guidance
13| (b) DE2=a2+4%— 2(a)(a)cos26 Bl 3.1a | Correct application of cosinerulefor | B1for DE =2asing or

triangle DAE 1DE =asind

T =55 (DE—-0.25a) or M1 3.3 | Correct application of Hooke’s law for | Condone x or e for

T =" _(05DE-0125) their extension extension

W(1+ 2_;<Jtm9:4\_;\/[\/2az a2 cos20 L J Al 1.1 | Or A2 (rather than the next M) for
W(1+£(Jtan9=M(2asinH—iaJ

a a 4
or W(1+2(Jtan¢9=%(asin9—}aJ
a a 8
L 2x J 4( . 1 J M1 3.1a | Correct use of double-angle formulato
1+— |[tand=—| 2asnd——a . L

give an equation in terms of x, a and
0

X=%8.(800$¢9—(I)’[9—1) Al 2.2a | AG AG so sufficient

[5] working must be shown

13| (o) DR
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Question Answer Marks | AOs Guidance
ax_a (—85in 0+ cosec? 0) 0 M 1* 1.1 | Attempt differentiation and set equal
de 2 to zero — must be of the form
+8sn@+ cosec’/ With no extraterms
St ” Al 11 | www Allow in degrees
6 throughout (30)
1 T P Mldep* | 3.4 | Substitutetheir value of # and obtain
X= —aLBcos(—J —cot(—) —1J
2 6 6 avauefor x
e 3/3-1 Al 1.1 | 2.10a (alow 2.1a) For reference:
T2 @ 2.098076...a
Px a T . . Al 3.2a | Correctly showing that value of xisa | Or equivalent
al T E(—8COS(E) - 2(005602 [EJ Cot(gjn maximum (condone in terms of justification that this
0=% degrees) value is a maximum
=-10.39...a
— _6a/3< 0 therefore maximum
[5]
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