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General marking principles

All examiners must apply these marking principles when marking candidate responses.

1 | Examiners must award marks for each response in line with:

e the specific content defined in the mark scheme
e the specific skills defined in the mark scheme or in the level descriptions
e the standard of response required as exemplified by the standardisation scripts.

2 | Examiners must award whole marks (not half marks, or other fractions).

3 | Examiners must award marks positively. This means that:

e  marks are not deducted for errors or omissions

e  marks are awarded for correct/valid answers as defined in the mark scheme and also for other valid answers which go beyond the scope of the
syllabus and mark scheme referring to your team leader as appropriate

e the quality of spelling, punctuation and grammar are judged only when the mark scheme indicates that these features are specifically assessed in the
question. However, the meaning of all responses must be unambiguous.

4 | Examiners must consistently apply the requirements of the mark scheme and any rules for what to do when candidates have not followed instructions
correctly.

5 | Examiners must use the full range of marks defined in the mark scheme, unless limited by the quality of the candidate responses seen.

6 | Examiners must award marks according to the mark scheme and must not award marks with grade thresholds or grade descriptions in mind.

© Cambridge University Press & Assessment 2026 Page 2 of 25



9231/34 Cambridge International AS & A Level — Mark Scheme May/June 2026
PUBLISHED

Mathematics Specific Marking Principles

1 Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However, if a calculation is required
then no marks will be awarded for a scale drawing.

2 Unless specified in the question, non-integer answers may be given as fractions, decimals or in standard form. Ignore superfluous zeros, provided that the
degree of accuracy is not affected.

3 Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being used as decimal points.
4 Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a correct form of answer is ignored (ISW).

5  Where a candidate has misread a number or sign in the question and used that value consistently throughout, provided that number or sign does not alter
the difficulty or the method required, award all marks earned and deduct just 1 A or B mark for the misread.

6  Recovery within working is allowed, e.g. a notation error in the working where the following line of working makes the candidate’s intent clear.
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Annotations guidance for centres

Examiners use a system of annotations as a shorthand for communicating their marking decisions to one another. Examiners are trained during the standardisation
process on how and when to use annotations. The purpose of annotations is to inform the standardisation and monitoring processes and guide the supervising
examiners when they are checking the work of examiners within their team. The meaning of annotations and how they are used is specific to each component and
is understood by all examiners who mark the component.

We publish annotations in our mark schemes to help centres understand the annotations they may see on copies of scripts. Note that there may not be a direct
correlation between the number of annotations on a script and the mark awarded. Similarly, the use of an annotation may not be an indication of the quality of the

response.

The annotations listed below were available to examiners marking this component in this series.

Annotations
Annotation Meaning
More information required
[AD ] Accuracy mark awarded zero
[A1] Accuracy mark awarded one
[ BO ] Independent accuracy mark awarded zero
LB1 ] Independent accuracy mark awarded one
Independent accuracy mark awarded two
(BOD Benefit of the doubt
BP Blank Page
x Incorrect
Dep Used to indicate DMO or DM 1
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Annotation Meaning
DM1 Dependent on the previous M1 mark(s)
Follow through
[ Indicate working that is right or wrong
Highlighter Highlight a key point in the working
(15w] Ignore subsequent work
LJ ] Judgement
JU Judgement
(MO ] Method mark awarded zero
(M1 ] Method mark awarded one
M2 Method mark awarded two
(MR ] Misread
(o] Omission or Other solution

Off-page comment

Allows comments to be entered at the bottom of the RM marking window and then displayed when the associated question item is
navigated to.

On-page comment

Allows comments to be entered in speech bubbles on the candidate response.

Judgment made by the PE

Premature approximation

[scC |

Special case
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Meaning

Indicates that work/page has been seen

1
-

Error in number of significant figures

Correct

o
m

Transcription error

>
=
=
S
-
&
=
S
=

Correct answer from incorrect working
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Mark Scheme Notes

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes may include marks awarded for specific reasons
outside the scope of these notes.

Types of mark

M

B

DM or DB

FT

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.

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).

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 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.

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.

e A or B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).
e For a numerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).
The total number of marks available for each question is shown at the bottom of the Marks column.
e  Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.
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Abbreviations
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)
CwWoO Correct Working Only
ISW Ignore Subsequent Working
SOI Seen Or Implied

SC Special Case (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)

WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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Question Answer Marks Guidance
1 Tcos@=mg B1
2 [aa)? B1 2.Jago)?
Tsinﬁz% Do not accept Tsinﬁzw, r=asin@
asin r

until both combined with 7 eliminated.

’ 2
E L sing = —m(2 ag)

cosd asin@

M1

Eliminating 7 from their dimensionally correct
horizontal and vertical equations.

Their horizontal and vertical equations can
contain sin/cos mix only (therefore their r must
be either asin@ or acosé only).

[l—cos2 49=4cost9:>] cos9=—2+\/§ ONLY

Al

WWW OE, accept AWRT 0.236 (0.2360679...).
No working is required to solve the quadratic
equation, but if present then it must be correct.
If cos@=-2 i«/g , then cos@ =-2 —«/g must

be rejected (but no reasoning is required for
rejection).
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2(a) EITHER: (M1 | Dimensionally correct moments equation about
AD with all terms present.
Taking moments about 4D: At least two correct terms.
2 1,2 15— 2,1 121 Ll 2.5 For reference:
a —sa (1+3))x=a" x5a—sa" x5|\a—<-ax5)—za x2a
( 8 ( 2)) 2 8 2( 6 2) 8 6 Area From 4D |From AB
[3%"2’7:%“3—%“2( ABCD 2> la la
BFE ta’x1  la—tax3| ta
Taking moments about 4B: 2 5 5
CFG <a sda sa
2_1.2(1+1))\v =42 lylyg 14245 8
(a g (+2))y—a XoyXea—ga xXza Shane | . — —
3.2 _ 1.3 1 BCDIZ)?F a _%a (1+%) * Y
[3Ea y =3a —%a —=a
M1 | Dimensionally correct moments equation about
AB with all terms present.
At least two correct terms.
A1l | One correct unsimplified equation.
¥ = %a Al | AG WWW, A0 if any errors seen. Allow a
correct equation followed by this answer with no
intermediate working for this mark.
y=3a Al) | WWW but no working required.

OE, answer must be exact.
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2(a) OR: (M1 | Dimensionally correct moments equation about
Alternative — rectangle and two triangles. AD with all terms present.
At least two correct terms.

Taking moments about 4D:

2 2 2\= 2 2 2 M1 | Dimensionally correct moments equation about

(%a +%a +%a )xz%a x%a+éa x%a+%a X%a ABwithalltestpresent. !

At least two correct terms.
Taking moments about 4B:
(% a’+ %az +3 a’ ))7 = %az xla+ éaz xla+3 a*x la A1 | One correct unsimplified equation.
X = %a Al | AG WWW, A0 if any errors seen. Allow a
correct equation followed by this answer with no
intermediate working for this mark.
y=3a Al) | WWW but no working required.
OE, answer must be exact.

Available marks 5

2(b lg—3 M1 lg—3
®) tanHzM For tanHzM or tanéd = JS} OE
a—y a—y 2 a— 2 a

with their y substituted. Their y must be of the
form ka, where 0< k <1.
Note that use of ¥ =3l a leads to tan& =g.

0=90 Al | WWW, must come from a correct (but possibly
inexact) value of y =(0.4743...)a.
Allow AWRT 9 (9.0085037...) or 0.157
(0.157228...) in radians.

2
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3(a) mu’ M1 | N2L radially at A4 (radius must be a) with correct
T, +mgcos60 = P number of dimensionally correct terms.
Allow sin/cos mix and sign errors only.
Angle must be substituted.
mx (2u)> B1 | Correct application of N2L radially at B. v=2u
Ty —mg= P must be substituted. Radius must be a.
Lmx(Qu)? —L mu® = mga(1+ cos 60) *M1 | Three-term energy equation (OE) for the motion
23 > 4 2 ) at 4 and at B. Must be dimensionally correct.
[3” =y8a=u = ga] Allow sign errors and sin/cos mix only. Mass
must be present. Angle must be substituted.
m . DM1 | Substitute their expression for u (which must be
T, +mgcos60 = a X ga [: Iy=ymg ] in terms of a and possibly g) into either of their
or N2L equations to obtain an equation containing
mx (2 \/g_a)z T, or Ty (not both): T) henj N2L must contain the
Iy—mg=——""" [:> Ty =5mg ] correct number of dimensionally correct terms
a (with sin/cos mix and sign errors only).
T,=img or T,=5m or T, =5mg or T, =50m A1l | For either tension correct in terms of m (and
possibly g) or, for example, 27, =10m.
k=10 Al | WWW, accept T, =107, OE.
6
3(b) [Loss in KE =] 2mga B1 | WWW, if KE terms seen then KE, ., =2mga
and KE, =0.
1
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4(a) Case 1: mu =kmv,—mv, M1 | PCLM: must include m (but not g).

02u=v,+vg

Case 2: mu =kmv,, +mvy

02u=v,—vg

NEL: must be 0.2 multiplied by u.
RHS of one equation must be the sum of v, and

v, and the RHS of the other equation must be a
difference of v, and v, . For example, allow for
case 2: 0.2u =v, —v, for M1.

Case 1: v, =(0'2k_1
k+1

Case 2: v, =[1_0'2k
k+1

ju or vg =(k—;5ij or 6v, =(k-5)v,

ju or Vg =(%ju or 6vy, =(5-k)v,

Al

Any equivalent (possibly unsimplified) correct
expression for v, in terms of u or a correct

equation in v, and v, (allow with m present but
6

not u). For reference, v, = ———u.
S5(k+1)

Case l: 0.2k—-1>0=k>5

Case2: 1-02k<0=k>5

Al

AG WWW, set correct expression for v, >0
(case 1) or v, <0 (case 2) followed by k> 5.

Accept (with equivalents for case 2), for

0.2k -1
example, 1

ju>0:>k>5 or

0.2k-1
k+1

>0=k>5, OE with v, in terms of

v,, for example, (v, =)( ij>O:>k>5.

Award the final two A1 marks for
_1.2u 1.2u

v,=——=>—-02u<0..1+k>6 so k>5
I+k  1+k

with the first A1 mark for (v, =)% —-0.2u.
+

A0 for any errors seen.
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4(b) 0.2k -1 B1 | Multiply their expression for v, (in any form)
wy =0.8v, |[=0.8x u Sy
k+1 by £ 0.8 or for quote w, =10.8v, provided it is

clear.

d 2d d M1 . . d 2d d

—t—=— For correctly stating or applying — + —=—

Vg W V4 B W V4
with their expressions. Must be an equation in
terms of speeds and distances only (not time).

J 2d J For reference, if correct, then may see
Tr02k-1) 2%-1) ) (12 L, 2 -1 o
( i ju [o.gx(o' — ]uJ (k' lju 0.2k—1Y (o, 02k-1 S 12
- kel - k+1 T k+1 k+1
1 2 5
or + ==.
02k-1 08x(02k-1) 6
Candidates may derive the result that v, =3.5v,
2

(possibly leading to : 6 5 = 5 ) as part of their
working.

k=26 Al | WWW

3

© Cambridge University Press & Assessment 2026

Page 14 of 25



9231/34

Cambridge International AS & A Level — Mark Scheme

PUBLISHED

May/June 2026

Question

Answer

Marks

Guidance

5(a) The initial velocity « > 0 and the initial acceleration u” —ku®* <0.

B1

The following three parts are all required:

u > 0 or initial velocity > 0 or in words (for
example, initial velocity is positive).
However, ‘velocity is > 0’ only is BO.

The expression u” — ku” explicitly seen
(OE, for example, —u”(k —1) not with m).

a < 0 OE (for example, u* —ku*<0, ‘the
acceleration is negative’ condone lack of
‘initial’ as this is covered by seeing the
correct expression).

© Cambridge University Press & Assessment 2026
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3(b) dv B1

my— =m(v2 —kuz) or vﬂ =v? —ku?
dx dx

. dv
Acceleration must be va.

v
xzf > 2dv:>x=%ln‘v2—ku2‘+c
v —ku
or

v
x=- dv=x=LIn|ku® —v*|+c
a1 2

*M1

Separate variables correctly and obtain an
equation of the form x = Aln‘sz + Ckuz‘ where
A, B and C are non-zero constants.

Or x = AIn(Bv+ Cku) + DIn(Ev + Fku) where

A, B, C, D, E and F are non-zero constants, but
A and D must have the same sign.
Condone lack of modulus and condone no +c.

x=0,v=u:>O=%ln‘u2 —ku2‘+c

1

:>c=—%ln‘u2—ku2‘ or c=-iln(ku’-u®) or c=—%ln‘ku2—u2‘

DM1

Use correct initial conditions of x=0and v=u
correctly to find c.

Note that ¢ = —%ln(u2 — ku? ) is MO (as this

gives an undefined value for ¢).

ISW after seeing a correct c.

Note that these values of ¢ are dependent on
the side in which the candidate added +c (so
may see c being the opposite sign).

Al

1-k

b

WWW, OE, for example, %m

1 k
—In| —— | etc.
2 [Il—klj

Note: lln L is AQ.
2 1-k

© Cambridge University Press & Assessment 2026
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S(C) dv _

B1

. dv
Acceleration must be d_
t

M1

vu\j_|

1 1
=
Jvz —ku? 2u\/_

or

v+u\/_|

k+v|

PR [ S M
ku® —v? Zu\/_

ukv|

Separate variables correctly and obtain an
+v + u\/_ |
u\/_ v+ u\/_ |

where K is a non-zero constant (or equivalent as
two separate log terms). Condone lack of
modulus and condone no +c.

equation of the form ¢ =

[Whent=0,v=u =]
1 1-k

—hl—
2k |1+k

c=—

or

«/EH
k-1

1

In
2u«/z

Al

OE, for example, ¢ =—

! ln(\/z_l] or
2uk \ Wk +1

\1f\ II(F@J

214\/_ 1+\/_ Zu\/zn 1+k

(or any other undefined expression) is A0.
Award even if u appears in all terms in the
fraction in the argument of the natural logarithm.
Note that these values of ¢ are dependent on
the side in which the candidate added +c (so
may see ¢ being the opposite sign).

lv—uk|

Al

! I
{tmf‘hwf|mf|nJ1

so when v = O::l

1 (\/?Hj .
214«/_ Jk

1 [J_ 1]0r 1 ln[\/th
2k \Nk+1) 2udk k=K

=G
1+J_

WWW OE, for example, —

m/’
— ! ln(l_\/;j t
2wk \1+4k =

Must have scored the previous Al mark.
Allow u in all terms in the fraction in the
argument of the natural logarithm.

but A0 for

© Cambridge University Press & Assessment 2026
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6(a) d=1(gsina)x T? *B1 | Throughout this part allow ¢ instead of 7 for

or

. 2 .
1m? =mgdsina =v* =2gdsina

and v=(gsina)T:>.f2gdsina=(gsina)T

full marks.
First line of working must be a direct

substitution into s =uz+Lat> (although u =0
can be implied). Therefore, if the first line of
working is 2d = gsina x T'* then award BO0. If

working backwards from AG this is BO0.
Energy approach — must get to a correct
equation in 7 for B1.

2d =gsinaxT* =T = 2.d
gsina
or
T:Jngsina:\/ngsina:\/ 2d
gsina g’sina gsina

DB1

AG, at least one line of working from
d=1(gsina)xT" to given answer OE.

Allow d =1 aT?with one line of working

leading to 7 = ’E and then given answer
a

provided a = gsine is explicitly stated.

B1 B0 for a = gsina, therefore d =1aT”

!2d , 2d
=>T=,—= - .
a gsina

e
edsina _ [ 24 g,
gsina gsina

Energy: T =

© Cambridge University Press & Assessment 2026
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6(b) EITHER: (*B1 | Throughout this part allow ¢ instead of T for

2
dcosa=uT cosa [:>d=uT] or dcosax=u 'd cosa
gsina

full marks.
Stating d =uT implies this mark.

—hzuTsin(Zoc—oz)—%gT2

2
—h=ux s1n 2a a lg( 2_d J
\jgsma gsina

*M1

Applying s =ut + % at* (or other complete
method) to find the vertical distance travelled
by P. Allow sine for sin(2a —a).

Allow y for the vertical height but not d.
Allow sign errors only.

2
[ o J
—dsina =ux sma—— -
\jgsma gsina

—uTsinOtzuTsinoz—%gT2
or

. : 1
~dsina=dsina——gT"*

Al

OE, obtaining a second correct equation in two

of d, u, and T. Can be implied by T = dusina
g
or T? = 4dsina '
g

2
4dsina 2d . 2 . . 1
= - = |4sina =— or —sin@ =sina ——
g gsina sina sina

DM1

Eliminate all given unknowns to obtain an
equation in « only.

a =45

Al)

OE, for example, +m or AWRT 0.785
(0.7853981...) radians.

© Cambridge University Press & Assessment 2026
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6(b) OR: (*M1 | Throughout this part allow ¢ instead of 7 for

full marks.
Applying s =ut +3 at* parallel to the slope.
Allow sign errors only. Must be d on the LHS.

Al

Fully correct equation.

2
dz(ucosZa)x’ 2_d +l><(gsina)><( 2_d j
gsina 2 gsina

Al

Eliminate one of T, d or u to obtain a correct
equation in the other two variables, for example,

2 .
Tgﬂ:(ucosZa)TﬁL%x(gsina)xTz.

[uT cos2a=0=>] cos2a=0

DM1

Eliminate all given unknowns to obtain an
equation in « only.

a =45

Al)

OE, for example, %n or AWRT 0.785
(0.7853981...) radians.

© Cambridge University Press & Assessment 2026
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6(b) OR: (*B1 | Throughout this part allow ¢ instead of T for
Alternative approach 2 — equation of the trajectory full marks.
2d Stating ¢ =uT implies this mark. Or for another
deosa=uTcosa [=d=uT] or deosa=u gsing cosa correct equation in at least two of d, v and T.
. g ( d cos a)2 *M1 Applying the equation of the trajectory.
—dsina=dcosaxtana — ool a Allow sign errors only.
U cos” o

LHS must be +dsina .

[:> gd =4u*sin a]

Al

Fully correct unsimplified equation.

[4u2 sin? o = 2u? :>} 2sina =1

DM1

Eliminate all given unknowns to obtain an
equation in « only.

a=45°

Al)

OE, for example, +7 or AWRT 0.785
(0.7853981...) radians.

Available marks
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7(a) R=mgx % [z 120 m} B1 | Correct expression for the normal contact force.

B Allow 23 or better (22.61986...) for angle.
Allow R=mg cos(sin_1 (i)) .

13
Angle must be substituted.

T-uxZmg-3mg=mx3ig M1 | Use of N2L parallel to t.he slope. Must contain
the correct number of dimensionally correct
relevant terms. Allow sin/cos mix, allow sign
errors. Must include a component of the weight
not mass. Allow with T or their possibly
incorrect 7' (but all other values must be
substituted). Normal contact force must be either

2mg or 2 mg (OE, using an angle of 23 or
better).

_6mgx3a [ ° ] B1 | Correct unsimplified expression for 7 using

T 84 BN Hooke’s law.

[2mg - pux2mg — S mg=mx3g] A1 | Allow AWRT 0.667 (but not 0.666).

u=3
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7(b) EITHER: (*B1 1 g 5

METHOD 1 (SEE SC ON PAGE 25 FOR THOSE WHO ASSUME THAT P B0 for ==~ =x3a” unless recovered.
COMES TO REST AFTER THE STRING IS SLACK)

1 6m

3* e xGay [=Fmga]

1 6mg(Ba)> 1 6mg , 5 2012 *M1 | Work-energy equation using their (& with the
—x—=—=—x—=>xBa—-d)" +—xmgd +—=| —mgd . .

2 Ra 2" 8a 13 3113 correct number of dimensionally correct relevant
or terms. Allow sign errors. Allow sin/cos mix on

) the GPE and work done by friction.

1 6mgQBay 1 6mg > 5 mg(3a—e)+= 2 ( 12 mg(3a — e)) Final EPE must be dimensionally correct, and its
2 8a 2 8a 13 3\13 extension X must be consistent with their GPE
or and work done by friction terms, but allow other

1 6me(3a) 1 6me(x—Sa 2012 slips in their EPE term.

5 % =3 % Emg(l la —x)+ E(Emg(l la— x)j If their X in EPE implies that X <0, then MO.

A1FT | Fully correct equation.
FT their value of u.
2 Al .. 10a
% —%d 0=>d= % [>3a so P moving when the string is slack] Correctly obtaining d = 3 ore=—3a or
a

or (3e+ a)(e—3a) =0=e= —%a X = %(l from (3)6—230)()6—11(1) =0

1 6mg 5.2 (12 1 6mg 5 DM1 | OE, work-energy equation with correct number

5 Y x(3a)” = mgd x 13 + 3 x 13 mgd | or P x 8 x(3a)” =mgd or of dimensionally correct relevant terms. Allow
sign errors. Allow sin/cos mix on the GPE and

1 obmg (3a)’ = mg(3a —e) S22, (12 mg(3a — e)j OE work done by friction (but these two terms must

2 8a 133 \13 contain a component of weight). Must be using
correct EPE at this stage.

[a’ 24=0C=11la—- _] 81, Al) | WWW 7.625a (condone 7.63a).

For reference,
e=—3a=0C=1la-3a-3a=%a.
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7(b) OR: (*B1 | Correct unsimplified expression for the initial
METHOD 2 (Showing KE or velocity is > 0 when the string goes slack) EPE.
L 6mg x (3a)’ [z%mga}
1 6mg 5 2 (12 *M1 | Work-energy equation using their 1 with the
—x—2x(3a)’ =KE,, +3axmgx-—+=x| —mgx3a . .
2 8a KE juc 13 3 (13 correct number of dimensionally correct relevant

1

or —x Smg x(3a)’ =KE,, +3mga
2 8a

terms. Allow sign errors. Allow sin/cos mix on
the GPE and work done by friction (but these
two terms must contain a component of weight
and the correct distance of 3a). EPE must be of
the form k,(3a)> where k, is dimensionally
correct, but allow other slips. May see

2
KE, ., =imv°.

slack 2

A1FT

Fully correct equation.
FT their value of u.

KE =$mga or v’ =2 ga [>0 so P is moving when the string is slack] .

Al

WWW, correct expression for the KE when the
string goes slack OE. No comment required that
this is positive (OE).

or —X

1 6mg 5 2 (12
— x(3a)" =mgd x —+—x d
2% gg (GO =medx iy (13 gj

1

bmg x (3a)* = mgd
a

DM1

Work-energy equation with correct number of
dimensionally correct relevant terms — allow
sign errors. Allow sin/cos mix on the GPE and
work done by friction (but these two terms must
contain a component of weight). Must be using
correct EPE at this stage.

—

[a’ 2a=0C= lla——a ] %a

Al)

WWW 7.625a (condone 7.63a).
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7b) | OR: (*Bl 1 6mg . ,

SC FOR THOSE WHO ASSUME THAT P COMES TO REST AFTER THE B0 for ==~ =x3a” unless recovered.

STRING IS SLACK

1 6m

3* e xGay [=Fmga]

1 6mg 5 2 (12 DM1 | OE, work-energy equation with correct number
2" 8a (3a)* = mgd x EREREE —med of dimensionally correct relevant terms. Allow

sign errors. Allow sin/cos mix on the GPE and

olr 6 work done by friction (but these two terms must
2.0m8 (3a) = mgd contain a component of weight). Must be using
2 a the correct expression for EPE and their p from
7(a).
[a’ 245—=0C=11qg- _] fg Al | 7.625a (condone 7.63a)
Maximum of three marks for the SC.

The maximum number of marks available to candidates who assume that P
comes to rest after the string is slack with no further work is 3 marks as above.
However, full marks available for a candidate who explicitly shows why P is still in
motion when the string goes slack. An example of such an approach is as follows.

[Sum of work done by friction to travel 3a up the plane and the GPE is given by]
mg x3ax3+3x ( gmgx3a)=3mga

M1

For sum of the two terms with sin/cos mix only
and their u.

A1FT | FT their u.
[As] Zmga>3mga, [P is still in motion.] A1) | Correct comparison with the EPE.
Available marks 6
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