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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

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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

© UCLES 2020

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.
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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)
CwWO 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(a) Power = 750000/10 = 75000 W or 75 kW B1 | Power = WD/Time
1
1(b) Driving force DF = 75000/25 B1FT | Using P=DF xv
[DF — 2400 = 16000a] M1 | Using Newton’s 2™ law
a=0.0375ms* Al 3
Allow a = —
80
3
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Question Answer Marks Guidance
2(a) [1.44 =0+ Y x 2] M1 | For using a complete method which would lead to an equation for
finding a value of # such as s = ut + % at* with u = 0, s = 1.44 and
a=2
t =12s Al
2
2(b) | R=0.4g—3x 5=04g—3sin36.9[=22] Bl
[3x 5 - F=3c0s36.9-F=04x 2] [F=1.6] M1 | Use Newton’s 2™ law, 3 terms, to find .
4_ M1 F
= M = Le Use of yu=—
04g-3x3 22 R
=0.727 Al
# Allow st =~
11
4
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Question Answer Marks Guidance
3(a) | Initial KE=%x0.2x 5 B1
or Final KE = %% x 0.2 x 3°
Yax0.2x5*=02gh+%x02x3? M1 | Use conservation of energy
h=0.8 Al
3
3(b) Apply work-energy equation from 4 to C M1
ax02x5°-3.1+0.2gx0.5="%x021 A1 | Correct work-energy equation
Speed =2ms! Al
3
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Question Answer Marks Guidance

4(a) Use the constant acceleration equations to obtain an expression for M1
either s or spcin terms of a
sap=2%X45—-Yxax?2? Al | or s ="(va +vp) X2=9-2a
spe=2%X45+ % xax2? Al | or spc="a(vg + v¢g) X2=9+2a
[2x 4.5 Yaax 22 = % (2 X 4.5+ Yaa x 29)] M1 | Use the given information to find a valid equation for a
a=0.5ms" Al
Alternative method for question 4(a)
[4.5=u+2a, sic=4u+ 8a, sup=2u + 24] M1 | Any two relevant equations in u, a, s and s4c where u is the

velocity at 4
Two correct equations Al
Three correct equations Al
26452060~ 005202 M1 | st iveninformntin o "2t fnd ol i
a=0.5ms" Al
Alternative method for question 4(a)
[AC=4.5%4] M1 | Using AC = vi X 4 since vj is the average velocity over AC
BC=5/9%xACor AB=4/9 x AC M1
BC=100rAB=8 Al
[10=4.5X2+2a0or 8=4.5x2—24] M1 | Using s = ut + % at* for BC or s = vt — s at’ for AB
a=05ms” Al
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Question Answer Marks Guidance
5
4(b) sap=2x45-"%x05x2"=8 M1 | Attempt to find the value of sz or szc
OR OR attempt to find s45 directly as
spc=2%x45+%%x0.5%x2°=10 sac=3.5x4+%xax4orh(45-2a+45+2a)x4
or add the 2 expressions found in 4(a) for s4z and sac
sac=8+7/4x8=18m Al
OR
sac=10+%sx10=18m
2
Question Answer Mark Guidance
5(a) [4 sin 30 + F'sin 60 — 6 = 0] M1 | Resolve forces vertically and equate to zero
Correct equation Al
F=4.062 Al
Allow F = 8 or F= §\/§
NE) 3
3
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Question Answer Marks Guidance
5(b) Resolve forces either vertically or horizontally M1

Fsina+4sin30-6=0 Al | Both equations correct
and [Fsina =4]
Fcosa+3—4cos30=0 [Fcosa=0.464102...]
[F?=4%+0.4647] M1 | Attempt to solve for F using Pythagoras or from a value found for a
or

Fe— 4 0464

sin83.4 cos83.4

i (4 M1 | Attempt to solve for o using trigonometry or from a value found for

o=tan | ——
I (0.464) F
or

. 4 _1( 0.464

a=sin" | ——|=cos | ——
L 4.03 4.03
F=403and a=283.4 Al | Both correct as shown [F'=4.0268..., 0. = 83.382...]

5
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Question Answer Marks Guidance
6(a) [T—200="700x-12] M1 | Apply Newton’s 2™ law to the trailer or apply Newton’s 2™ law to
Car: —T—600—-F=1600x-12 the car and to the system and eliminate the braking force, F.
System: —600 — 200 — F= 2300 x —12
Magnitude of 7= 8200 N Al
2
6(b) Car [T—-F-600=1600x-12] M1 | Apply Newton’s second law either to the car or to the system with
or braking force = F' and use of their T from 6(a)
System [-600 — 200 — F'= 2300 x —12]
Braking force F'= 26800 N Al
2
6(c) [V=222+2x-12x17.5] M1 | A complete method using constant acceleration equations which
would lead to an equation for finding v, using u =22, s = 17.5 and
a=-12
v=8ms" Al | AG
2
6(d) [2300 x 8 + m x 0 =2300x 2 +m X 5] M1 | For applying the conservation of momentum equation to the system
of car, trailer and van, where m = mass of the van
Al | Correct equation
m =2760kg Al
3
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Question Answer Marks Guidance
7(a) [v=2¢-3] M1 | For differentiation of s for 0 < ¢t < 6
t=1.5 Al
2
7(b) Velocity at arrival = 9 ms™' Bl | t=6usedinv
o 3_24 0.5 M1 | For differentiation of s for t > 6
Velocity when leaves =—3.67 ms ! Al | Allow v=-11/3
3
7(c) Att=0,s=2o0ratr=6,s=20 B1 | SOI
Atr=1.5,5=-0.25 B1 | SOI
Att=10,s=2.4 B1 | SOI
[Total distance =2 + 0.25 + 0.25 + 20 + (20 — 2.4)] M1 | Evidence of distance rather than displacement involving all three
sections, (0, 1.5), (1.5, 6) and (6, 10)
So total distance travelled = 40.1 m Al
5
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Published

Students did not sit exam papers in the June 2020 series due to the Covid-19 global pandemic.

This mark scheme is published to support teachers and students and should be read together with the
question paper. It shows the requirements of the exam. The answer column of the mark scheme shows the
proposed basis on which Examiners would award marks for this exam. Where appropriate, this column also
provides the most likely acceptable alternative responses expected from students. Examiners usually review
the mark scheme after they have seen student responses and update the mark scheme if appropriate. In the
June series, Examiners were unable to consider the acceptability of alternative responses, as there were no
student responses to consider.

Mark schemes should usually be read together with the Principal Examiner Report for Teachers. However,
because students did not sit exam papers, there is no Principal Examiner Report for Teachers for the June
2020 series.

Cambridge International will not enter into discussions about these mark schemes.
Cambridge International is publishing the mark schemes for the June 2020 series for most Cambridge

IGCSE™ and Cambridge International A & AS Level components, and some Cambridge O Level
components.

This document consists of 12 printed pages.
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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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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.

© UCLES 2020 Page 2 of 12




9709/41 Cambridge International AS & A Level — Mark Scheme May/June 2020

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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or the
method required, award all marks earned and deduct just 1 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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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

© UCLES 2020

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.
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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)
CwWO 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
1 Resultant =100 — 2 x 50cos a M1
20N Al
Direction is to the left (or equivalent) B1
3
Question Answer Marks
2(a) [T—100=400x1.5] M1
T=700N Al
2
2(b) F—-250-100=2200x 1.5 (F=3650N) M1
(M1 for using Newton’s second law for the system or for the car using the result from 2(a))
For use of power =Fv M1
73 000 W or 73 kW Al
3
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3(a) 0=5%-2gs M1
s=1.25 Al

[Height above ground =] 4.05 m Al

3

3(b) Use of s = ut + Y at* M1
0.8=5¢t-5¢ Al
t=0.20r0.8 M1

Length of time =0.6 s Al

4
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4(a) Resolving forces in either direction M1
R=Tsin30+0.1g, F=Tcos30 Al
T cos30=0.8 (T'sin30+0.1g) Ml
T=1.72 (1.7166...) Al
4
4(b) R=3sin30+0.1g B1
3 c0s30—-0.8(3sin30+0.1g)=0.1a M1
a=5.98ms?(5.9807...) Al
3
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5(a) Attempt at finding PE lost M1
PE lost=35g (4c0s22.5 — 4cos45) Al
1 M1

5% 35v* =35g (4c0s22.5 — 4cos45)
Speed=4.16 ms ' (4.1643...) Al
4
5(b) Use of the work-energy equation in the form: PE lost = KE gain + WD against resistance M1
1 2 Al

5 X35%x4°=35g(4—4cos45)-X

X=130(130.05...) Al
3
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Question Answer Marks
6(a) [k(2 —100+21)r M1
Al
s = th3 +56° + 21t] +C
1 3 2 1 3 2 M1
2.85=k §><3 —5x3"+2Ix3|+Cor 24=k 5><6 —5%6"+21x6 |+C
2.85=27k+C,24=18k+C Al
(A1 for both)
Solving for £ M1
k=0.05 Al
Al
5=0.05 Gﬁ —56° + 21:) +1.5
7
6(b) Differentiating v or completing the square for v M1
a=0.05(2¢-10) Al
Min value of vis at¢=5. M1
Displacement at £ =15 is 2.58 m (2.5833...) Al
4
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7(a) 0.3gsin30=0.3a (a=5) M1
(M1 for applying Newton’s second law parallel to the plane)
V=0+2x25%a M1
v=>5 Al
03x5+0=03%x2+02w M1
Velocity of 0=4.5ms™' Al
5
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7(b) 03xz+0=05x1.2 M1
Velocity of P before collision z=2 Al
Friction force on P after reaches horizontal plane F=ux0.3 g B1
ﬂ><0.3g><1.5=%><0.3><52—%><0.3><22 mi
Coefficient u=0.7 Al

Alternative method for question 7(b)
03xz+0=0.5%x1.2 M1
Velocity of P before collision z =2 Al
Friction force on P after reaches horizontal plane F=ux 0.3 g B1
a=(5*-2%)/2x1.5=7,F=03x7 M1
Coefficient u=0.7 Al
5
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Published

Students did not sit exam papers in the June 2020 series due to the Covid-19 global pandemic.

This mark scheme is published to support teachers and students and should be read together with the
question paper. It shows the requirements of the exam. The answer column of the mark scheme shows the
proposed basis on which Examiners would award marks for this exam. Where appropriate, this column also
provides the most likely acceptable alternative responses expected from students. Examiners usually review
the mark scheme after they have seen student responses and update the mark scheme if appropriate. In the
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2020 series.
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Cambridge International is publishing the mark schemes for the June 2020 series for most Cambridge

IGCSE™ and Cambridge International A & AS Level components, and some Cambridge O Level
components.

This document consists of 11 printed pages.

© UCLES 2020 [Turn over



9709/42 Cambridge International AS & A Level — Mark Scheme May/June 2020
PUBLISHED

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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or the
method required, award all marks earned and deduct just 1 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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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

© UCLES 2020

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.
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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)
CwWO 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
1(a) Trapezium, deceleration steeper than acceleration B1
Time from 0 to 200 B1
2
1(b) 0.5(170+200)v =2775 M1
v=15 Al
2
1(c) a=15+20 M1
a=0.75 Al
2
© UCLES 2020
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Question Answer Marks
2 Resolving forces in either direction M1
20cos@ =4Pcos30 Al
4P +2Psin30=20sind Al
M1
cosf= ﬁ P
10
sin@ = P
4
S pyelpo
100 16
P=329 Al
6=553 Al
6
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Question Answer Marks
3 T'sin60+ R =25c0s20 B1
Attempt at resolving in any direction M1
T cos 60 = F + 25 sin 20 Al
T cos 60 + F=25sin 20 Al
Use of F'=uR M1
T cos60=25sin20=+0.3(25c0s20 -7 sin 60) M1
7= 25sin20+0.3%x25c0s20
cos60 % 0.3sin 60
T=6.26 Al
T=20.5 Al
8
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Question Answer Marks
4(a) 4x10 [+0]=4%0.5v+2v M1
v,=5and vy =10 Al
2
4(b) Conservation of momentum B, C M1
2x10[+0]=2%xv+3v
v=4 Al
v, >vg , hence another collision Al
3
4(c) Conservation of momentum 4, B M1
Al
4Xtheir5+2X theird=4v+2v v:% (ms™)
M1
KE initial = %x 4x10°
1 14 1 Al
KE final = —x 6 X their (—)* + —x1x their12*
2 3 2
Al
Loss of KE = 200—22@
3 3
5
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5(a)(i) DF =750 B1
Power =their(750)x32 B1FT
=24kW
2
5(a)(ii) 16000 = DF x32 M1
DF =500
500-750=1250xa M1
a=[-]0.2 Al
3
5(b) DF =1000+8v+1250%x10x%0.096 M1
2200+ 8v Al
60000 = (2200 + 8v)v M1
8v* +2200v — 60000 =0 Al
v=25 Al
5
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Question Answer Marks
6(a) Correct for 0<¢<5 B1
Correct for 5<t<7 B1
Correct for 7<¢<13.5 B1
3
6(b) a =-2t by differentiating Ml
a=-12 Al
2
o) s:j(2t+1)dt+j(36—t2)dt+ j.(36—t2)dt+1];5(2t—27)dt A
0 5 6 7
5 6 7 135 Al
s =j(2t+1)dt+j(36—t2)dt+ j(36—t2)dt+ j (2t—27)d1
0 5 6 7
s=[t2+t]+[36t—§]+t2—27t M
All correct Al
5 =84.25 Al
5
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Published

Students did not sit exam papers in the June 2020 series due to the Covid-19 global pandemic.

This mark scheme is published to support teachers and students and should be read together with the
question paper. It shows the requirements of the exam. The answer column of the mark scheme shows the
proposed basis on which Examiners would award marks for this exam. Where appropriate, this column also
provides the most likely acceptable alternative responses expected from students. Examiners usually review
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2020 series.
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IGCSE™ and Cambridge International A & AS Level components, and some Cambridge O Level
components.
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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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or the
method required, award all marks earned and deduct just 1 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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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

© UCLES 2020

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.
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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)
CwWO 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
1 Use of conservation of momentum M1
mx2+0=mx(-0.5)+0.2x1 Al
m=0.08 Al
3
Question Answer Marks
2(a) F—900=4000x 0.5 Mi
(M1 for use of Newton’s second law, 3 terms)
F=2900N Al
2(b) 900 x 25 M1
(M1 for use of P = Fv with F' = resistance only)
22500 W or 22.5 kW Al
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Question Answer Marks
3 Attempt to resolve, either direction with correct number of terms M1
Fcosa=40sin30 + 20sin60 — 50sin45 (= 1.965...) Al
Fsina =50c0s45 + 20c0s60 —40c0s30 (=10.714...) Al
Method for either F or a M1
F =\/((1.965...)2 +(10.714..)) =10.9(10.893) Al
a=tan'(10.714.../1.965...)=79.6 (79.606...) Al
6

Question Answer Marks
4(a) Trapezium shape with gradient of right-hand side approximately 2 times left side B1
1
4(b) Constant velocity = 500/25 =20 ms B1
20°=0+2ax 50 M1
a=4 Al
3
4(c) Time to accelerate =20/4=5s B1
Deceleration time =2.5's Bl
So total time=5+25+2.5=32.5s B1
3
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Question Answer Marks

>(@) Decrease in KE = % x4 (122 - 8?) Mi
160J Al

2

5(b) PE gained = 4g x 10sin30 (= 200) B1
Total work done =200 — 160 M1

Total work done=40J Al FT

3

5(c) —4gsin30 = 4a M1
a=-5 Al
710=8t7;—x512 M

t=4.16s Al

4
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Question Answer Marks
6(a) a=4-t M1
(M1 for differentiation)
When a=0, t=4 Al
Att=4,v=12.5 Al
3
6(b) Velocity =0 when 4.5+ 4t— 0.5/ =0 M1
t=9 (reject t =-1) Al
j(4.5+4¢—o.5t2)dz M1
4.5t +2¢ —%ﬁ [+¢] Al
Apply limits (0 and 9) M1
Distance =81 m Al
6
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7(a) T-2mg=0 B1
3mgsin—T=0 M1

(M1 for resolving forces parallel to the plane and solving for 6)
0=41.8 (41.810...) Al
3
7(b) R =3mgcos30 B1
Use of F' = uR M1
2mg—T=0.1x2m OR T-3mgsin30—ux3mgcos30=0.1%3m M1
2mg —0.2m —3mg sin30 — u X 3mg c0s30=0.1 X 3m M1
J3 Al

“=1o
5
7(c) V=0+2x0.1x0.8 (v=0.4) M1
—3mg sin30 — u x 3mg c0s30=3ma (a=-6.5) M1
0=-0.4—-06.5¢ M1
t=0.4/6.5=0.0615s Al
4
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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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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).

e 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.

e Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.

© UCLES 2020
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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)
CWwWO 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(a) 6x25=25v+5y M1 | Apply conservation of momentum, 3 terms implied
v=2ms" Al
2
1(b) Use KE = ', mv? either before or after collision M1 | Allow this for either particle
KE(before) = 0.5 x 2.5 X 6 Al FT | Both correct FT on v
KE(after) =0.5x7.5x 2?
Loss of KE=30J Al
3
Question Answer Marks Guidance
2(a) P=350x20 M1 | Using P=Fv
P=T7kW Al
2
2(b) 15000 =DF x 20 [DF =750] B1 | Using P=Fv
DF — 350 = 1400a M1 | Use Newton’s 2™ law, 3 terms
2, Al | a=0.286
a= 2 ms
3
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Question Answer Marks Guidance
3 Resolve forces either horizontally or vertically M1 | Correct number of relevant terms
Pcos0=12+8cos30—10cos45 [=11.857] Al
Psin6=10sin45—8sin 30 [=3.071] Al
p= \/(1 1.857% + 3'0712) M1 | OE. Use of correct method for finding P
0 tan”! ( 3.071 j M1 | OE. Use of correct method for finding 6
11.857
P=122and 0 =14.5 Al | Both correct
6
Question Answer Marks Guidance
4 [v=3F—-18¢(+ O)] *M1 | Attempt to integrate a
[s=£-97(+O)] #M1 | Attempt to integrate v
v=3F-18¢ A1l | Both integrals correct
s=F£-97
v=0,37-18t=0 [t=6] *DMI1 | Attempt to find  when v =0
5=6°-9x6%—[0] #DMI1 | Substitute limits correctly into s
s=108 m Al | Answer must be positive
6
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Question Answer Marks Guidance
5(a) 0.8¢—T=0.8a, T-0.2g=0.2q, M1 | Apply Newton’s 2™ law to either particle or to the system
For system: 0.8¢g — 0.2g = (0.8 + 0.2)a A1 | Any 2 correct equations
Attempt to solve for either @ or T M1
a=6ms*and T=32N Al | AG. Both correct
4
5(b) V=2x6x%0.5 M1 | Attempt to find v or v* as 0.8 kg particle reaches the ground using
a from 5(a)
0=6-20s M1 | Attempt to find the extra height reached by 0.2 kg particle
using v* from previous M1 mark
Greatest height=0.5+0.5+0.3=13m Al
3
Question Answer Marks Guidance
6(a) KE (final) = % x 1500 x 20%+ % x 750 x 207 B1 | Use KE = Yamy* for any two of the four elements
KE (initial) = % x 1500 x 30* + % x 750 x 30?
PE gain = 2250 x 10 x 800 x 0.08 B1
WD against friction = 600 x 800 B1
Y5 x 2250 x 30% + DF x 800 = 600 x 800 M1 | Use energy equation.
+ 15 x 2250 x 20% + 2250 x 10 x 800 x 0.08
DF =1700 N Al | DF = 1696.875 N
5
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Question Answer Marks Guidance
6(b) 2400 — 600 = 2250a M1 | Apply Newton’s second law to the system or to each of the car
or and trailer separately
T—200 = 750a and 2400 — 400 — T = 1500a .
A1 | Two correct equations

Attempting to solve for a or for T M1
T=800N and a = 0.8 ms™ Al

4

Question Answer Mark Guidance
7(a) 1 ) M1 | Attempt PE or KE for motion from 4 to B
0.2x10x0.5 :5x0.2><vB
M1 | Attempt PE loss = KE gain from 4 to B
vy =10 Al
Alternative method for the first 3 marks
0.2x10xsin30=0.2a,a=5 (M1) | Attempt to find acceleration a for motion from A4 to B
vi =07 +2x5x1 (M1) | Use v’ = u* + 2as in attempt to find speed at B
vi =10 (A1)
© UCLES 2020 Page 9 of 13
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Question Answer Marks Guidance
7(a) THEN, either this method for the next 5 marks
R=0.2x 10X cos 30 =13 B1
NE) 3 M1 | For using F' = uR where R must be a component of 0.2g
F=—x02x—x10=1.5
2 2
PEloss=0.2x10x0.5=1 M1 | Attempt to find either PE loss or WD against ¥ from B to C
WD against F=1.5x 1
1 3 1 ) M1 | Apply work-energy equation for motion from B to C as
50'2X10+ 0.2x10x0.5= 1'5X1+50‘2VC KE at B + PE at B= WD against /' + KE at C with vg # 0
ve=+/5 =224 ms"! Al
OR, this method for the next 5 marks
R=0.2x10xcos30=13 (B1)
NEY NEY (M1) | For using F = pR where R must be a component of 0.2g
F=—x02x—x10=1.5
2 2
02x10sin30-1.5=02a a=-2.5 (M1) | Attempt to find acceleration a for motion from B to C
V2 =10+2x-2.5x1 (M1) | Use v* = + 2as in attempt to find v. using vg# 0
ve=/5 =224 ms"! (A1)
8
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Question Answer Marks Guidance
7(a) Alternative method for question 7(a)
PE loss =0.2x 10X 25sin 30 =2 M1 | Attempt PE loss for motion from 4 to C
. 1 ) M1 | Attempt KE gain for motion from 4 to C
KE gain =EXO.2XVC
Both PE loss and KE gain correct Al
R=0.2x10x cos 30 =3 Bl
NE) 3 M1 | For using F' = uR where R must be a component of 0.2g
F=—x02x—x10=1.5
2 2
WD against F=1.5x 1 M1 | Attempt WD against F'
1 ) M1 | Attempt work-energy equation for motion from 4 to C
0.2x10x1= 1.5><1+5><0.2><vc
ve=~/5 =224 ms” Al
8
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Question Answer Marks Guidance
7(b) 0=10+2a [a=-5] M1 | Attempt to find a for motion from B to C, using v2 =10, v, =0
0.2x10xsin30-F=0.2x%x-5 M1 | Attempt Newton’s 2™ law for motion from B to C
2= u\/g M1 | Use F'= uR where R is a component of 0.2g but R = 0.2g is M0
2 A1 | Any correct exact form such as %/3\3
W=—
3
Alternative method for question 7(b)
PEloss=0.2x10x 1sin30=1 M1 | Attempt PE loss for motion from B to C
1+%x02x10=Fx1 M1 | Work-Energy equation for motion from B to C in the form
PE at B + KE at B = WD against F using v; =10 , v. =0
F= u\/g M1 | Use F'= pR leading to an equation in p where R is a component of
0.2g
2 A1 | Any correct exact form such as %/3V3
W=
3
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Question Answer Marks Guidance
7(b) Alternative method for question 7(b)
PE loss =0.2x 10X 25sin 30 =2 M1 | Attempt PE loss for motion from 4 to C
2=Fx1 M1 | Work-Energy equation for motion from B to C
F= u\g M1 | Use F = uR leading to an equation in u where R is a component of
0.2g
2 Al | Any correct exact form such as 2/3\3
W=—
NE]
4
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This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
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details of the discussions that took place at an Examiners’ meeting before marking began, which would have
considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for
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Cambridge International will not enter into discussions about these mark schemes.
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PUBLISHED

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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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).

e 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.

e Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.

© UCLES 2020
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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)
CWwWO 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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PUBLISHED
Question Answer Mark Guidance
1(a) Momentum = 0.2 x2 =0.4kgms™ B1
1
1(b) 04=02x03+0.5v M1 | Apply conservation of momentum, 3 terms
v=0.68 ms™' A1 FT | FT on answer in 1(a)
2
Question Answer Mark Guidance
2(a) DF — 650 = 1800 x 0.5 [DF = 1550] M1 | Apply Newton’s second law, 3 terms
P B1
2—0—650=1800><0.5
[Power P=1550x20=]31000 W or 31 kW Al
3
2(b) 31000_650:0 M1 | Use P = Fv with F =650
v
v=477ms"' A1FT , 620
FT on their P# 13 000 Allow F
2
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PUBLISHED
Question Answer Mark Guidance
3 20 cos 60 = T cos 45 M1 | Resolve forces horizontally, 2 terms
T=10V2or T=14.1 Al
20 sin 60 + T'sin45 =mg or W M1 | Resolve forces vertically, 3 terms
20 sin 60 + T'sin 45 = mg Al
m=2.73[=\3+1] Al
Alternative method for question 3
[ T  mgorW _ 20 } M1 | Attempt at one pair of terms using Lami’s Method
sinl50  sin75  sinl35
T  mg 20 Al | All terms correct in Lami’s Method
sinl50 sin75 sinl35
Attempt to solve for either 7" or m or W M1
T=10\2 or T= 14.1 Al
m=273[=V3+1] Al
5
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PUBLISHED
Question Answer Mark Guidance
3 Alternative method for question 3
[ T  mgorW 20 } M1 | Attempt the triangle of forces method and state one equation which
sin30  sinl05  sin45 involves any two of the forces 7, m and 20.
T __mg _ 20 Al | All correct
sin30 sinl05 sin45
Attempt to solve for either 7 or m or W M1
T=10V2or T= 14.1 Al
m=273[=V3+1] Al
5
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Question Answer Mark Guidance
4(a B1
® {2=§} ST-10
T
1
4(b) Distance travelled before constant speed = B1 FT | May be implied if seen within total distance
ax10x20+ %X 20+ V) x5 FT on T value from 4(a)
“Lx10x20+%xQ20-V)x5+5V
[=150+2.57]
Distance travelled after constant speed B1 | May be implied if seen within total distance
=27.5V+ % x5V [=30V]
X 1020475 x (20 + 1) x5 Mi For attempting t 1 rl rrectly and for obtaining an
=[x 10% 20 + % x 20+ V) X 5+ 27.5V + Y x 5V] oratiempting to use — or = correctly and for obtaiing a
equation for V which includes all parts of the journey.
or Ax 10x 20+ % X 20+ V)X 5="%[27.5V+ Y% x 5V]
V=12 Al
4
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PUBLISHED
Question Answer Mark Guidance
5(a) 40—-gt=0 [t=4] M1 | Using v=u + at with u =40, v= 0 and a = —g to find the time

taken to reach the highest point.

Time to top of building =4 — 52(4) =2 Al | Mayseet=4+2 =6 for Al

h=40%x2—-"%x10x2? M1 | Using s = ut + % at* withu =40, a=-gand t =2 or t = 6 to set up

h=40x6—"%x 10X 6 an equation which enables the value of /4, the height of the
building, to be found.

h=60 Al

Alternative method for question 5(a)

0=40+2x (-10)x H M1 | For using v* = u* + 2as with u = 40, v = 0 and a = —g in order to
find H, the greatest height achieved

H=280 Al

s=%x10x2? M1 | Use either s = vt — Y af® with v=0, a=-g,t=2oruse
s=ut+ Y at* withu=0, a=g, t =2 to find the distance travelled
either in the final 2 seconds going up or the first 2 seconds going
down

s=20and so ~=80-20=60 Al

4
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PUBLISHED
Question Answer Mark Guidance
5(b) Height of first particle above ground = 40z — %4 x 10£ B1
Height of second particle above top of building B1
=20(t— 1))=Y x 10 x (t— 1)?

60 +20(t— 1) — Y2 x 10 X (t — 1)* = 40t — Y2 x 107 M1 | Set up an equation involving expressions for displacement to
enable the time at which the particles reach the same height to be
found.

t= 3.5 seconds Al

Alternative method for question 5(b)

h=40x1-5x1*[=35]and v =40 — 10 x 1 [=30] B1 | Distance travelled and speed of first particle after 1 second

H =30T-5xT", H,=20T-5x T* B1 | Distance travelled by both particles, T seconds after the second
particle is projected.

307 —5x T*=20T—5 x T* + (60 — 35) M1 | Set up an equation in 7 involving expressions for displacement to
enable the time at which the particles are at the same height to be
found.

T=2.5 and so time to meet = 2.5 + 1 = 3.5 seconds Al

4
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Question Answer Mark Guidance
6(a) | R=5gcos30 [=25V3] B1
40 -5gsin30-F>0 M1 | State that the net force up the plane is positive, 3 terms
F=pux5gcos30 M1 | For using F'= pR with R as a component of 5g to obtain an
equality/inequality in p only with 3 terms
1 Al | AG
NG
5
Alternative scheme for question 6(a)
R = 5g cos 30 [=25V3] B1
40 — 5gsin30— F=5a M1 | Acceleration a >0
F=px5gcos30 M1 | For using F'= pR with R as a component of 5g to obtain an equality
[40 — 5gsin 30 — p x 5g cos 30 = 54] inpanda
1 Al 1 .
u<§\/§ AG. Fromu=§\/§:£cos30 witha >0
g
4
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Question Answer Mark Guidance
6(b) Attempt to resolve forces parallel to or perpendicular to the inclined M1
plane, 3 relevant terms in either direction
R =5gcos 30 + 40 sin 30 [= 20 + 25V3 = 63.3] Al
F =40 cos 30 — 5g sin 30 [= 20\3 — 25 = 9.64] Al
pn>0.152 B1 | AG. Using FF < PR
Alternative method for question 6(b)
Attempt to resolve forces horizontally or vertically with 3 relevant M1
terms in either direction
40 = R sin 30 + F cos 30 [40 = 4R + \3/2F] Al
5g =R cos 30 — Fsin 30 [5g = V3/2R — '4F] Al
u>0.152 B1 | AG. Solve for R and F and use F < uR
Question Answer Mark Guidance
7(a) 101772 dt *M1 | For integrating a
v=0.04:"+1.72 Al
0.04:5? +1.72 =3 DM1 | For attempting to solve the equation v = 3, to obtain ¢
t=4 Al
4
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Question Answer Mark Guidance
7(b) [ (0.04t5/2 + 1‘72) dt *M1 | For integrating v which itself has come from integration
2
[s =ﬁz”2 +1.72¢(+C")]
For using correct limits correctly DM1
Displacement when ¢ =2 is 3.57 m Al
3
Question Answer Mark Guidance
8(a) For4: T=0.3a M1 | For applying Newton’s 2™ law for either particle 4 or to particle B
For B: 3.5+ 0.5gsin30 - T=0.5a or to the system. Correct number of terms.
System: 3.5 + 0.5g sin 30 = (0.3 + 0.5)a
Al | Two correct equations
For solving either for 7 or for a M1
a=75ms” Al
T=225N Al
5
8(b) | 0.5gsin30x0.6[=1.5] B1 | PE loss by B
Apply the work-energy equation to the system M1 | 5 relevant terms, their PE for 0.5 kg, WD by 3.5 N,
WD against friction and two relevant KE terms.
0.5gsin30x0.6+3.5x0.6="%x0.8xV+1.1 Al
v=25ms" Al
4
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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

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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

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).

e 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.

e Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.
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PUBLISHED
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)
CWO Correct Working Only
ISW Ignore Subsequent Working
SOl 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

© UCLES 2020 Page 5 of 11



9709/43 Cambridge International AS & A Level — Mark Scheme October/November 2020
PUBLISHED
Question Answer Marks Guidance
1(a) v=30 B1 | Use v=u + at (or equivalent suvat) withv=0,a=-gand =3
1
1(b) [0 =307+ 2(-10)s] M1 | Using v* = u* + 2as with a = —g, v = 0 and u = value from 1(a),
or equivalent suvat method
Greatest height is 45 m Al
2
Question Answer Marks Guidance
2(a) WD =40 x 158 =600 J B1
1
2(b) [PE=5x%10x 15sin 20] M1 | Attempt PE gain
2571 (256.5151...)) Al
2
2(c) WD=40x15+5x10x 15sin20=2857]J B1 FT | FT 600 + ‘PE’(> 0) from 2(b)
1
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Question Answer Marks Guidance
3(a) R B1 | 4 forces, labelled
. 30N
Er T 34:'
a8
1
3(b) For resolving horizontally or vertically M1
30cos24=F (F=27.406...) Al
R+30cos24=40 (R=27.797...) Al
4= 30cos24 M1 | Using p = F/R
40—30sin 24
1£=10.986 (0.9859...) Al
5
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Question Answer Marks Guidance
4 For using conservation of momentum (either case) M1
6x4=3m+4x1.50r Al
6x4=3m—-4x15
m=6and m=10 Al
KEa initial = %2 x 4 x 6% (721]) B1FT | KE =" xm xV*
FT 4.5m for KEg
or KEaafter="% x4 x 1.5% (4.5])
or KEgafter =" x 6 x3* (271))
or KEgafter =" x 10 x 3% (45))
KE loss = [Vax 4 x 6* — Vo x 4 x 1.5 — 14X 6 x 37] M1 | Uses KE loss = KE before — KE after
or [Vax4x 62—V x4x1.5 -1 x10x 3%
Loss of KE = 40.5Jor22.5] Al
6
Question Answer Marks Guidance
5(a) 4P -20t+21=Qt-3)2t-7)=0—>t=... M1 | For setting v = 0 and attempting to solve v =0
t=15and¢t=3.5 Al
2
5(b) a=8t-20,a(0)=... M1 | For using a = dv/df and evaluating for t=0
a=-20 Al
2
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5(c) 8t-20=0,t=25—>v=...0r M1 | For setting a = 0, attempting to solve for ¢ and substituting to
obtain v, or for attempting to complete the square on the

v=02t—=57—4, Vin= ... expression for v

Vinin = —4 ms ! Al
2

5(d) s =42 =20t +21) dt M1 | For using s = [v df and attempting integration
. §t3 108+ 2(+¢) Al | Correct integration
49 27 M1 | Substitute their limits (1.5 and 3.5) into their integral
6 2
. 16 Al

Distance = 3 =533m

4
Question Answer Marks Guidance
6(a)i) | P=650x25 M1 | Use P = Fv with F = total resistance

P=16250 W =16.25kW Al | Accept 16300 W or 16.3 kW (3sf)

2
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Question Answer Marks Guidance
6(a)(ii) 39000 B1 | For using DF = P/

DF = —— (= 1560
55 ¢ )

T—-250 =800a
1560 — 400 — 7= 1600a

For applying Newton’s 2" law to the system to form an equation in M1 | [1560 — 650 = 2400 X a]
a, or to the caravan or the car to form an equation in 7 and a
1560 — 650 = 2400a Al | Two correct equations

(1560 — 650) M1 | For solving for a or for T
a=—-=
2400
a=0.379ms? (0.37916...) Al
T=553N (553.33..)
5
6(b) [DF = 650 + 2400 x 10 x 0.05] M1 | Newton’s 2" law

32500 = (650 + 24 000 x 0.05)v M1 | For using P = Fv
=17. Al
v=176 Allow v = 650
37
3
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7(a) [T=2gsin10] or [3gsin20=F + T] M1 | Resolve forces parallel to plane P for particle 4 or parallel to
plane Q for Particle B
T=2gsinl0and 3gsin20=F+T Al
R=30co0s20 (=28.19...) B1 | Resolving forces perpendicular to plane Q for particle B
_ 3gsin20-2gsinl0 M1 | Using u = F/R
30cos20
1 =0.241(=0.2407...) Al
5
7(b) 3gsin20—-T=3aor T—2gsin 10 =2a M1 | For applying Newton’s second law to either 4 or to B or to the
or System: 3g sin 20 — 2g sin 10 = 54 system
(3 gsin20-2g sinlO) M1 | For applying Newton’s second law to the second particle and/or
a= 5 solving for a
a=1.3575... Al
hy = x sin 20 B1 | Using expressions for height change of each particle after each
hy =xsin 10 moves a distance x along the plane, to obtain equation in x
xsin20+xsin10=1
1 a1 ) M1 | For using s = ut + Ysat* for either particle with s =x, u = 0 and
sin10+sin20 0+ EX 1.3575xt using their a (= 1.3575)
t=1.69 Al
6
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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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
e  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)
CWwWO 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 +0.2 x0.50r+0.3 x 1 B1 | For initial momentum for either particle. Allow kg or g.
02x054+03x(-1)=02%xv+0 M1 | For conservation of momentum. Dimensions correct.
Allow if 3 relevant momentum terms are seen regardless
of sign.
Speed = 1 ms™' Al | Allow if final answer given as v =1 or speed = 1 from an
equation whose solution is v =—1
3
Question Answer Marks Guidance
2(a 22 B1
(@) Driving force = DF = 500
v
DF — 1400g x 0.1 — 600 =0 M1 | Apply Newton’s 2nd law to the car with a = 0, three
relevant terms. May see term 1400g sin 5.7° .
v=11.25ms" Al | AG From exact working only, may be implied if using
5.7°.
3
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Question Answer Marks Guidance
2(b) DF — 1400g sin 2 — 600 = 1400a M1 | Use of Newton’s second law for the car, 4 relevant terms.
%— 1400g sin 2 — 600 = 1400a Al
a=0.651 ms? (3sf) Al
3
Question Answer Marks Guidance
3 For attempting to resolve forces in either direction. M1 | Correct number of relevant terms.
Tpcos 60 = Trcos 30 Al
Tpsin 60 = Tzsin 30 + 0.2g Al
Attempt to solve simultaneously for either tension. M1 | From 2 equations, with correct number of relevant terms.
Tp=346 Nand TR =2 N A1l | Both correct. Allow Tp= 23 N.
Alternative method for question 3
T, T, _ 02g M1 | Attempt one pair of Lami’s equations. Correct angles.
sin60 sinl150 sinl50
One pair correct Al
Equations all correct Al
Solve for Tp or Tr M1 | From equations of the correct form.
Tp=346Nand TR =2N A1 | Both correct. Allow Tp=2V3 N
5
© UCLES 2021 Page 7 of 14



9709/42 Cambridge International AS & A Level — Mark Scheme March 2021
PUBLISHED
Question Answer Marks Guidance
4 B1 | Allow =1.33ms ™.
@) Acceleration = % ms > o s
1
4(b) 1 1 M1 | Equate expressions for the two areas (distances) leading to
5(7+4.5)x2:5(8.5+5)xV an equation in V.
V=1.7[0] (3s Al
[0 Gsf) AHOWVZE.
27
2
4(¢c) Acceleration = —2 ms B1 | Or Deceleration = 2.
T—-1500g = 1500% (-2) M1 | Apply Newton’s second law to the lift, using an
. 4 . .
acceleration (# 3 or their 4(a)). Correct dimensions and
number of relevant terms.
T=12000N Al
3
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Question Answer Marks Guidance
5(a) [2=l><a><25] M1 | Use of s =ut+ Yar* OE usingu=0,s=2and = 5.
2
a=0.16ms> Al
Allow a = —
2
5(b) R=5g— Xsin 30 B1
Xcos30—-F=5a M1 | Apply Newton’s 2nd law to the block, using their a.
Xcos30-0.4(5g—Xsin30)=5x0.16 M1 | Use F'=0.4R to obtain an equation in X only, using their
R which must involve 5g and a component of X only.
X=19.5 (3sf) Al
4
5(c) R=(5g—-255sin30) [R=37.5] B1
B1
F=25cos 30 {Fz#}
F B1 3 1
= —=0.577 (3s Allow y= ~— oru= —.
u R (3sf) # 3 a J3
3
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Question Answer Marks Guidance
6(a) 3 *M1 | For attempting to integrate v.
[s =]j > —8t2 +10¢ (dt
s Al | Allow unsimplified.
[s :]lt3 185 5 [+C] P
3 5
For correct use of correct limits. DM1 | Use of limit at = 0 may be implied.
Displacement = 2.13 m (3s Al 2
P (3s) Allow displacement = ?—5
4
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Question Answer Marks Guidance
6(b) For attempting to differentiate v. *M1
1 Al | Allow unsimplified.
[a =] 2t—12t% +10
% DM1 | Dependent on *M1.
a=0=2t-12t>+10=0 Set @ = 0 and attempt to solve their 3 term equation in /¢
ortor p (Z\E ) by treating it as a quadratic equation.
1 1 Al | Both correct.
21 ¢2-5|t2-1|=0 leadingto t=1or¢t=25
da ,% *DM1 | Dependent on *M1.
- 2 -6t Determine the nature of the stationary point by:
Either differentiating a and testing the sign of i_a or by
t
substituting values either side of their ¢ value(s) and
attempt to determine the nature of the stationary point(s).
If using i—a then must evaluate it at a ¢ value for M1.
t
Allow use with any ¢ value from their ‘quadratic’.
_1 A1 | Or by using a convincing argument to show that ¢ = 25
Uset=25ind—a=2—6><25 2 . Y .g' s e da
dr gives a minimum value of v. If evaluated then m must
. da . t
Evaluating —— correctly, hence a minimum.
&4 y be 0.8.
o ) 5 3 X B1 | AG This mark is awarded only if the previous 6 marks are
Minimum velocity =257 —8x 252 +10x25 = -125 ms’ awarded.
7
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Question Answer Marks Guidance
7(a) Attempt Newton’s 2nd law for either P, Q or the system. M1 | Correct number of relevant terms, dimensionally correct.
ForP: 0.8+ 0.5gsin30-7=0.5a Al | For any one correct equation.
ForO: T-0.3gsin45=0.3a
System: 0.8 +0.5g sin 30 — 0.3g sin 45 = 0.8a Al | For two correct equations.
Attempt to solve for 7. M1 | Using two equations, each with the correct number of
relevant terms. [a = 1.4733 may be seen].
T=256N (3s Al
(3sh) AllowT=99+75\/5.
80
5
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7(b) KE and PE for m kg particle: B1 | Any 2 correct PE or KE terms.
1 .
EmXO.36 =0.18m and mg sm45=5\/§m
KE and PE for 0.5 kg particle: B1 | All 4 correct PE and KE terms.
1
Ex 0.5x0.36=0.09 and 0.5gsin30=2.5
Apply the work-energy equation to the system as: M1 | Must include at least 5 relevant terms only and no extra
PE loss + WD by 0.8 N = KE gain + 0.5 terms. All terms dimensionally correct.
0.5¢ x 1xsin 30 —mg % 1x sin 45+ 0.8 x 1 Al | May be seen as:
=1 x(0.5+m)*x036+0.5 2.5 -5V2m+0.8=0.09+0.18m +0.5
m=0.374 Al
Alternative method for question 7(b)
KE and PE for m kg particle: B1 | Correct KE and PE for m kg particle.
1 .
Smx0.36=0.18m and mg sind5=52m
a=0.18 and 3.3—7=0.5(0.18) leadingto 7 =3.21 B1 | Evaluate the tension in the string using Newton’s second
law applied to the 0.5 kg particle.
For m kg particle: M1 | At least 3 relevant terms including tension.
WD by 7= KE gain + PE gain + 0.5 All terms dimensionally correct.
1 . Al
3.21x1 =§m><0.36+ mgsin45+0.5
m=0.374 Al
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Question Answer Marks Guidance
7(b) Alternative method for question 7(b)
KE and PE for m kg particle: B1 | Any 2 correct PE or KE terms.
1 .
5m><0.36 =0.18m and mg sin 45 =52m B1 | All 4 correct PE and KE terms.
KE and PE for 0.5 kg particle
%x 0.5%0.36=0.09 and 0.5gsin30=2.5
Apply the work-energy equation to both particles as: M1 | Must include at least 5 relevant terms only and tension
0.8x1+0.5g5in30 =+ x0.5% 036 + T'x1 terms in both.
. Sgsin30=—x0. .
& 2 [7=321]
1 ~ All dimensionall
and Tx1=—mx0.36+mgsin45+0.5 terms dimensionally correct.
2
. 1 1 . Al
0.8x1+0.5gsin30 —5x0.5x0.36 :me0.36 +mgsin45+0.5
m=0.374 Al
5
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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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
e  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)
CWwWO 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 Force exerted by winch =50g sin 60 +100[=433.0+100 = 533.0] M1 | For resolving forces along the plane
Work done =5x(50gsin60+100) M1 | Use of WD = Force x distance
Work done =2670J Al
Alternative method for Question 1
PE increase =50g % 5sin 60 M1 | Correct dimensions
Work done =50gx5sin60+100x5 M1 | Apply the work-energy equation, 3 terms
Work done =2670J Al
3
Question Answer Marks Guidance
2(a) 0.1 kg particle T-0.1g=0.1a M1 | Apply Newton’s 2nd law to either the 0.1 kg particle, the m kg
m kg particle mg —T =ma particle or to the system, correct number of terms
System mg —0.1g =(m+0.1)a A1l | Two correct equations
Solve for m [a =5 ] M1 | From 2 equations with the correct number of relevant terms
m=0.3 Al
4
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Question Answer Marks Guidance
2(b) v =0+2x5%0.9 M1 | Use of v? =u? +2as with u=0, s=0.9 and rtheir aztg
v=3ms’" A1FT | ET on /1.8a
2
Question Answer Marks Guidance
3(a) Use of conservation of momentum, 3 terms M1 | Correct dimensions
0.1x5+0=0.1x(-1)+0.2x(%v) Al
v=3ms"' Al | AO for v=-3
3
3(b) 0.2%their3+0=02xXu+0.5V M1 | Use of conservation of momentum, 3 terms, correct dimensions.
Allow u =0 used or if O and R coalesce
u>-1 B1 | Allow u=-1. Allow equality for finding greatest value of V.
Condition for no collision with P, may be a statement.
Greatest V' =1.6 A1 FT | FT on their 3 from 3(a) if u =-1 used.
3
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Question Answer Marks Guidance
4(a) Isabella v=5x1.1 [=5.5] B1 | Isabella’s constant speed for 10 seconds
Use of s = ut + Yar* or use of v— graph to find total distance M1 | For either Isabella or Maria, all sections included but allow one
error in use of formulae
5 = %xl.lx 52 1 10%5.54 %XI.IXSZ [=82.5] Al | For correct expression for Isabella, accept unsimplified
or s, = %x(zo +10)x5.5 [=82.5]
5 =27.545x10+ %x 5x5 [=90] A1l | For correct expression for Maria, accept unsimplified
Distances for Isabella = 82.5 and Maria = 90, so Maria goes B1
further
5
4(b) 1 ) 1 ) M1 | Attempt total distance travelled by Isabella and set up an equation
Ea X3 +10x5a + Ea X357 =90 for a, using their value of s,, =90. All parts included, allow one
or %x(20+10)x5a:90 error:
a=1.2 Al
2
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5(a) 1 M1 | For integration. v=at is MO.
v=]| 6¢2 —2¢ |dt
3 Al | Allow unsimplified coefficients.
v=412 -1 (+c)
1 Al
v=0leadingtot=0or > =4 leadingtot=16
3
5(b) 1 M1 | Attempt to solve a = 0, using valid algebra, reaching ¢ = ...
612 =2t=0
t=9 Al
3 , M1 | For integration of their expression for v which includes a term with
s=[| 42 ¢ |dt a fractional power. Allow unsimplified coefficients. v=at is M0
82 1
s=—12——1 (+c
{ )
82 1 A1l | For correct integral
s=—t2—=p
5 3
Dist = 145. B1
istance = 145.8 m Allow % or 146 to 3s.1.
5
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Question Answer Marks Guidance
6(a) 20co0s30=25cos60+10coscx M1 | For resolving forces horizontally, all relevant terms included
[17.32=12.5+10cosr, — cosar =0.4821]
a=61.2 Al | From o =61.18
Resultant =20sin30+10sin61.2 —25sin 60 M1 | For resolving forces vertically, all relevant terms included
[=10+8.761-21.651]
Magnitude of resultant force =2.89 N Al | AO for —2.89 N or for +2.89 N.
Allow 2.89 N downwards
4
6(b) X =25c0s60+10cos45—-20cos30 M1 | For either horizontal or vertical component, correct number of
=12.5+7.07107-17.32051=2.25056 relevant terms. Allow +X and/or 2V
Y =20sin30+10sin45—25sin 60
=10+7.07107 = 21.65064 = —4.57957 A1l | For both correct, allow unsimplified
R= / X24+y2? M1 | OE. Using a method to find the resultant force, using expressions
for X and Y with at least 5 relevant terms.
aY M1 | OE. A method to find the direction, using expressions for X and Y
o=tan” — -
X with at least 5 relevant terms.
Resultant =5.10 N, A1l | For both correct, angle clearly explained.
Direction = 63.8° below positive x-axis May use a diagram with a correct arrow and arc for angle.
Allow angle 296° (measured anticlockwise from +ve x-axis)
5
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7(a)(i) PE =35gx2.5sin30 M1
%x 3502 =35 x2.55in30 M1 | Use of conservation of energy, 2 terms, correct dimensions
v=5ms" Al
Alternative method for Question 7(a)(i)
mgsin30=ma leading to a=35 M1 | For applying Newton’s 2nd law down the plane, 2 terms, correct
dimensions
WV =042%x5%2.5 M1 | For using v* = u* + 2as, using their a # +g
v=5ms"' Al
3
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Question Answer Marks Guidance
7(a)(ii) 1 35% 5% = 2504 M1 | Use of work-energy from the bottom of the slide until motion stops,
Ex x0T = 2 terms, correct dimensions, using their v
d=1.75m Al
Alternative method for Question 7(a)(ii)
35g%2.5sin30=250d M1 | Use of work-energy from the start until motion stops, 2 terms,
correct dimensions.
d=1.75m Al
Alternative method for Question 7(a)(ii)
250 =354 leading to a = 50 714 M1 | Newton’s 2nd law 02n thezhorizontél section with resistance = 250 N
7 to find @ and use v" =u” +2as with v=0, u=5 and s=d.
0=5"+2(a)d
d=1.75m Al
2
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7(b) 1 ) ) B1 | Either use the correct work energy equation for motion on the

EX 35V =250%1.05 [v B 15} horizontal section or use the fact that the frictional force on the
horizontal section is 250 N in order to set up an equation that would

or lead to finding the speed at the bottom of the slide.

—250=35a leadingto a= —%

0=17 +2x— 2% 1.05 [V =15]

7

R=35gcos30[=303.11] B1

v =0+2xax2.5=15 leading toa =3 M1 | For using v* =u” +2as , with their v* to set up an equation that

or would lead to finding a .

PE change =35g%2.5sin30[=437.5]

35gsin30—F =35a or [175 _F= 35a] M1 | For using Newton’s 2nd law down the slope with correct
dimensions.

or

1 or
35g%x2.5sin30=F x2.5+—=x35x15 [437.5=Fx2.5+262.5] For using energy equation, 3 relevant terms with correct
2 dimensions.

F=uxR M1 | For using F' = uR, where R is a component of 35¢g .

1=0231 Al
Allow u :ﬁ OE

15
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7(b) Alternative method for Question 7(b)
R=35gcos30 B1
PE change =35gx%2.5sin30[=437.5] B1
WD against friction on the flat =250x1.05 B1 | WD =262.5
35g%2.5sin30=Fx2.5+250x1.05 [437.5=Fx2.5+262.5] M1 | For using energy equation, 3 relevant terms with correct
dimensions.
F=uxR M1 | For using F'= uR at any stage, where R is a component of 35g .
u=0.231 Al )
Allow u =—ﬁ OE
15
6
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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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
e  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)
CWwWO 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 Initial KE = %x 0.6 4 = 43] B1 | Any one of the three expressions correct
Final KE = %x 0.6xv’
PE loss =0.6x g x15sin10 [=15.628]
0.6x gx15sin10 +%>< 0.6x42 = %x 0.6 17 M1 | Apply energy equation, 3 terms, dimensions correct
v=8.25 ms’ Al
3
Question Answer Marks Guidance
2 Resolve either horizontally or vertically with correct number of M1 | Allow € and ¢ as in the question for this mark
terms.
_ 8 5. Al | Allow tX as they may resolve forces left or right
[x=]30 34xﬁ 26XE[_ 4] Allow [X =]30-34sin28—26sin23 angle 2s.f. or better
B 15 12, Al | Allow 1Y as they may resolve forces up or down
Y _]34Xﬁ 26XE[_ ‘] Allow [Y =] 34c0s28—26¢c0s23  angle 2s.f. or better
[R=] [x? 472 M1 | Attempt to solve for the magnitude of the force
LY L(X M1 | Attempt to solve for the direction of the resultant force
[B=]tan™| — | or [B=]tan”"| —
X Y
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Question Answer Marks Guidance
2 cont’d R=+/52=2/13=721N and B=563 Al | Both correct with correct explanation of the direction.
above 30N force or anticlockwise from 30N force Must be a correct and clear explanation.
6
Question Answer Marks Guidance
3 Resolving along or perpendicular to the rod M1 | 3 terms in either direction
8sinl0+ R =0.3g Al
8cos10—F =0.3a Al
F=0.8R [R =1.61081...,F = 1,28865__,] M1 | Using F = uR, where R is 2 terms involving weight and a
component of 8 N.
[a=21.966...] M1 | Complete method leading to an equation in ¢ such as
0.6 :%><21.966><t2 Ss=ut+ % at* with s = 0.6, u = 0 and using their value of a
found from a Newton’s second law with 3 terms, namely,
component of 8 N, any friction and 0.3a.
t=0.234 seconds Al | Allow use of a=22 for M1 and Al
Alternative method for Question 3
Resolving perpendicular to the rod M1
8sinl0+R=0.3g Al
F=08R [R=1.61081...,F =1.28865...] M1 | Using F = puR, where R must involve 0.3g and a component of
8N.
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3 8c0s10X0.6 = Fx0.6 +%x0.3v2 [v=5.134] B1 | Work energy equation to find v after 0.6 metres.
M1 .
0.6=%(0+5.134)xt Using S:%(u +v)t to find ¢.
t=0.234 seconds Al
6
Question Answer Marks Guidance
4 For resolving either parallel to or perpendicular to the plane M1 | Three relevant terms in either equation.

Pcos8=F +12gsin25 Al

12gcos25=R+ Psin8 Al

F=03R M1 | Use F=0.3R, where R must involve components of both 12g
and P.

Pcos8= 0,3(1 2gc0s25— Psin 8) +12gsin25 M1 | For attempting to solve for P, using equations with the correct
number of relevant terms in both.

P=80.8 Al | From P =80.755... Allow P< 80.8
If more than one case is considered for direction of friction then
a choice must be made for final answer.

Alternative mark scheme for Question 4

For resolving forces either vertically or horizontally M1 | Correct number of terms in either equation.

Rcos25+ Psin33=12g + F'sin25 Al
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4 Pcos33=Fcos25+ Rsin25 Al
F=0.3R M1 | Use F=0.3R
Solve a pair of simultaneous equations in P and R M1 | For attempting to solve for P, using equations with the correct
May see R=97.5 number of relevant terms.
P=80.8 Al | From P=80.755... Allow P< 80.8
If more than one case is considered for direction of friction then
a choice must be made for final answer.
6
Question Answer Marks Guidance
5(a)(i) P= (440 + 280) %30 M1 | Using P = Fv with F as total resistance
P=720x30=21.6 kW Al | Answer must be in kW
2
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Question Answer Marks Guidance
S(a)(ii) P =21600-8000 W B1 FT | Follow through on their power from 5(a)(i)
DF = 21600 -8000 [: 13600 _ 453,333,} Allow Driving Force (DF) = % =266.7 as the force due to
30
solely to the change in power provided correct equation(s) used.
Car: DF-440-T =1250a M1 | Apply Newton’s 2nd law to either the car or to the caravan or to
Caravan: T —280=800a the system. Must be correct number of relevant terms.
System: DF —(440+280) =2050a If DF = 8230 is used then the equations must be either
—DF=2050a or 7T —280=800a
Solve for either a or T M1 | Using equation(s) with no missing/extra terms, DF # 720 .
Solving for @ either from the system equation or from the car
AND caravan equation.
OR solving for T from the car AND caravan equation.
a=-0.13ms? and T=176 N Al
4
Question Answer Marks Guidance
5(b)(1) System: DF =720+ 2050g x0.06 [: 195()] M1 | Apply Newton’s 2nd law with a = 0, either to the system OR by
Car: DF —440—T —1250g x0.06 = 0 eliminating 7' betweep the equations for the car anq the
. caravan, no extra or missing relevant terms, dimensionally
Caravan: T —280—-800gx0.06=0 correct, to find DF
1950v = 28000 B1 P=DFxv . 28000 SOL
A%
v=14.4 ms™' Al
3
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5(b)(ii) PE =800g xd x0.06 =800g x14.4x60x0.06 M1 | Using PE = mgh with / being height gained in 60 s, using their
A4
PE=414000 (J) or PE=414 kJ Al | Using v=560/39 = 14.359
Alternative method for Question S5(b)(ii)
28 000x 60 = PE of Caravan +1250g xd x0.06 +720x d M1 | For use of WD = PxXxt to find an expression for PE of caravan
and d =60x14.359=861.54 and the distance travelled up the incline in 1 minute.
[PE =28 000x60—1250g x861.54x0.06 —720x861.54] Al
PE=414000 (J)or PE=414 kJ
2
Question Answer Marks Guidance
6 s, = i(30t _ 5t2) or s, = +5¢2 B1 Use of constant acceleration equations to find expressions for
displacements of 4 or B.
s, +s5 =15 leading to 15=30¢ leadingto 7=0.5 Bl | Use s,+s5; =15 to find time at which particles collide.
t=0.5 leadingto v, =225 and v, =15 B1 | Find speed of particles at 7 = 0.5 before collision.
) N 1 ). B1 | Find position of 4 or B at which collision occurs at £ = 0.5
t=0.5 leadingto %, =% 30x0.5 _Eg x0.5% |=+13.75 Alternatively allow h, =*1.25 as displacement of B
25%(2m)—=5(m)=(3m)v — v =15 M1 | Use of conservation of momentum, either case, using their
25(m)=5x(2m)=(3m)v — v, =5 v,andvy #00r30, with 3 terms.
Al | Both values of v correct
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6 ; _ —15¢— 542 M1 o .
Particle C; —13.75=15¢-5¢ Use of s = ut + - af OF to find t, using either their numerical
Particle C; —13.75=5¢—5¢° 2
v, or numerical v, from a relevant conservation of momentum
equation.
fe e, =3.74,2.23 leading to T=1++/5—-+3=1.50 Al | Find T =1, —tc, from i, =3.736 and 1., =2.232
8 | Subscripts 1 and 2 refer to the two cases.
Alternative method for the final two marks
0=15-gt,,0=5-gt, > t,=1.5,1=05 M1 | Use of v=u— gt to find time to highest point for either case and
Total heights A =13.75+11.25=25 use of v =u” —2gs to find total height reached for either case,
Or h,=13.75+1.25=15 using either their numerical v, or numerical v, from a relevant
25=5T7 and 15=5T> - T, = Js, T, = 3 conservation of momentum equation.
Use s=0+ % gT? to find time to reach ground (either case).
T:1,5+\/§_(0,5+\/§):1+\/§_\/§:1.50 Al | Find difference in total times 7= (¢, +1;)— (¢, +T;)
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7(a) v=06t+2t[+c] M1 | Attempt to integrate a in Stage 1 or Stage 2 or in Stage 2 for use

of v=u+at

or

v=14t[+c]

V=642 and v=14¢—8 Al | Velocity in Stage 1 and Stage 2 correct including correct

or constant

v(t=2)=20 Find v at t=2 anduse v=u+14¢ to find v at t=4

v(t=4)=20+14x2=48

v=16t—1> [+¢] *M1 | Attempt to integrate a in Stage 3.

55=16f—1> DM1 | Attempt to solve a relevant 3-term quadratic equation which
comes from their 2 term v from Stage 3 equated to 55 and
finding two values of ¢

t=5and¢=11 only Al | Allow only if ¢ = 0 has been shown correctly.

Alternative method for Question 7(a)

State or imply that only possible range is 4 < 1 < 16 B1 | Allow this method if candidates only consider Stage 3

v=16f—1* +¢ M1 | For attempt at integration.

¢ =0 shown Al | Usingv=0att =16

Solve 55=16t—1 M1 | Must find 2 values of t and must be from equating their 2 term v
to 55

t=5andt=11 only Al | Allow only if ¢ = 0 has been shown correctly.

5
© UCLES 2021 Page 13 of 14




9709/42 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Marks Guidance
7(b) Positive quadratic for 0 < ¢ <2 through (0,0) joining to the bottom B1
of the given line
or
Negative quadratic for 4 < t < 16 going through the point (16,0)
and joining the top of the given line
All correct with correct gradients (approx) B1 | Negative quadratic must have a maximum.
There must be no point of inflexion particularly near t =16 .
Ignore any curve drawn outside 0 < ¢ < 16.
2
7(c 1 M1 | Attempt to integrate their v.
© s=J(16t-1)dr [=8t2—§t3(+0)} P ¢
, 1, 16 Al | Correct integral and the correct limits used correctly to find an
§= {Sf —gf } unsimplified expression for the distance from ¢ =8 to =16
8 only.
1 2
s=|2048—-1365—|—|512—-170—
3 3
s=3414 B1 | Allow s = 341 to 3s.f.
If no integration seen (calculator used) allow B1 (max 1 out of 3
marks)
3
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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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
e  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)
CWwWO 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 04x25-05x1.5 M1 | Attempt momentum before impact.
04x25-05%x15=04v+0.5%x2y M1 | Use of conservation of momentum, either case.
04x25-05%x1.5=04v+0.5x2v Al | One correct equation
or04x25-05%x15=-04v+0.5x%x2v
Speed is 0.179 ms ' or 0.417 ms™' Al | Both values
4
Question Answer Marks Guidance
2(a) Forward force exerted by cyclist = % N [=37.5N] Bl | OE. P=Fvused correctly.
% 20 = mx0.25 M1 | Use of Newton’s second law
m="70kg Al
3
2(b) 150/3 — 20 — 70gsin =0 M1 | For resolving up the plane
6=2.5°to 1d.p. A1 FT | From 2.456....
FT 6 =sin [ij from (a)
m
2
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3 F sin § + 20sin 60 — 30sin a — 40 sin =0 M1 | For resolving in either direction
Vertical: F sin € + 20sin 60 — 30 x 0.28 —40 x 0.6 =0 [F sind = 15.07949...] Al
Horizontal: F' cosf + 40 % 0.8 —30 x 0.96 — 20cos 60 =0 [F cosf = 6.8] Al
_ 1 15.0794... M1 | For method for finding 8
0= tan ————
6.8
M1 | F hod for finding F
F=15.07949..7 +6.8° or method for finding
6=065.7,F=16.5 Al
6
Question Answer Marks Guidance
=ut+1
4(a) 24=u><2—lg e M1 | Use of s = ut + Ysat®
u=22 Al | AG
2
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4(b) At maximum height 0 = 22% — 2gs M1 | Use of v* = + 2as to find maximum height.
Maximum height s = 24.2 m Al
Height down = 0.5g x 1.8%(=16.2) M1 | Find distance travelled down in 1.8 s.
h=28 Al
Alternative method for Question 4(b)
0=22-10¢ M1 | Use of v=u— gt with u =22 and v = 0 to find time to
reach maximum height
t=22 Al
h=22%x(122-1.8)— %g x (2.2 - 1.8) M1 | Use of s = ut + %atz to find value of 4
h=38 Al
Alternative method for Question 4(b)
22t—lgt2 =22 x(t+3.6)— lg X (t+3.6) M1 Use of s=ut + -;at2 for times ¢ and ¢ + 3.6 to find time
2 2 taken to reach height 4.
t=04(ort+3.6=4) Al
h=22x04— %g x 0.42 M1 Use s = e + -éat2 to find value of 4.
h=38 Al
4
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5(a) Increase in KE = % x 1900 x 30% — %4 x 1900 x 20> [= 475000 J] B1 | May be implied by energy equation.
Loss of PE=1900 X g X s sin 5 [=1655.955]] B1 | May be implied by energy equation.
1900 x g x s sin 5+ 150 000 = %4 x 1900x30* — Y5 x 1900 x 20° M1 | For attempt at work/energy equation
Al | Correct
s = [Length of hill =] 196 m Al
5
5(b) 307 =20%+ 2a x 200 M1 | Use of v* = 1 + 2as
a=125ms” Al
T—-100 + 500g sin 5 = 500a M1 | For applying Newton’s second law to the trailer.
T=289N Al
4
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6(a) (2t-3)(t—1)=0 leadingto t=..... M1 | Attempt to solve v =0
t=lort=1.5 Al
Minimum velocity when £ =1.25 leadingto v=..... M1 | Uses roots or dv/d=0 to find ¢ for vmin and attempts
titution to obtain vmin. Alternativel let
orﬂ=4175=0t=1.25 leading to v=.... substitution to obtain v ernatively completes
dt square.
2
or y=2 [;_ij _2 +3 leadingto v=.....
4 16
. . . . . 71
Minimum velocity is —=0.125m s Al Allow v — 1
8
4
6(b) Quadratic curve (two roots and v(3) > v(0)) B1
Goes through (1.25, -0.125), (0, 3), (1, 0), (1.5, 0), (3,6) B1 | 3 of the 5 key points shown on axes or as coordinates
All five points shown on a totally correct graph B1
3
6(c) S=—t3—212+3t M1 | For use of s = [v dt
2
2 5 2 5 M1 | Correct use of limits (their 1 and 1.5)
Z(15) =2 (1) +3(15) | - | 2(1) == (1) +3(1)
3 2 3 2
Distance = 0.0417 m Al | A0 for—0.0417
3
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9709/43 Cambridge International A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Marks Guidance
7(a) . 24 7 _ M1 | Resolving forces perpendicular to the plane or parallel
= + = =T 1 =
R=03g cos 6+ 4sin 0= 3x 25 T 4x 25 [=4] to the plane. Allow use of 0 = 16.3°
. 24 7
F=4cos0—-03gsin0= 4x 55 3x 25 [=3] A1l | Two correct equations
3=ux4 M1 | For use of F = uR
_3 Al | AG Must be from correct and exact working, not using
Ty 16.3
4 .
4
7(b B1
®) F=,u><0.3gcos(9=i><3><% =ﬁ=2.16
4 25 25
M1 f ’ 1
4— 3 0.3g x 24 03¢ x T 034 Use of Newton’s second law
4 25 25
_10 ) Al
a=— ms
3
3
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9709/43 Cambridge International A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Marks Guidance
7(c) o = 1 N 10 X« 3= 15 andv=m><3=10 B1 FT | Distance s; in 3s and v after 3s; FT a from (b)
2 3 3
—0.3g x sin @ — u % 0.3g cos 8 =0.3a leadingto a=-10 M1 | Apply Newton’s 2nd law after 4 N removed, find a and
0=10%+2 x (-10) x 52 use v* = u? + 2as to find extra distance s,
[s2 =5 leading to total distance =51 + s> =15+ 5=] 20 m Al
Alternative method for Question 7(c)
= =1 .
Work done = 4><0.5><1?0><32 [=601J] B1 FT | WD = Fs and s = % af* for 4 N force; FT a from (b)
60=u x0.3gcos8*xd+0.3gxdsinb M1 | WD by 4 N force = WD against F' + PE gain
d=20m Al
3
© UCLES 2021 Page 12 of 12




Cambridge International AS & A Level

MATHEMATICS 9709/41
Paper 4 Mechanics October/November 2021
MARK SCHEME

Maximum Mark: 50

Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED

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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED

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).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
e  Square brackets [ ] around text or numbers show extra information not needed for the mark to be awarded.

© UCLES 2021
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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)
CWwWO 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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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
1(a) 6V +30V +3V =585 M1 | Use of constant acceleration equations or a v-¢ graph.
0.5(30+ 48) V =585 Complete method to set up an equation in V' using constant
acceleration equations or correct area formula in v-¢ graph.
Speed of the bus = 15 ms™ Al | Must be positive.
2
1(b) Magnitude of deceleration = 2.5 B1 FT | OE. Do not allow a =-2.5.
1
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
2(a) Attempt at use of conservation of momentum M1 | 4 terms implied, i.e. m and km included before and after
collision. Velocity after collision is the same for m and km.
kmx6—mx2=(km+m)x4 Al
k=3 Al
3
2(b) o 1 , 1 2 M1 | Attempt at any of the three possible KE terms, unsimplified.
KE initial = B X kmx 67 + P xmx(-2) k need not be substituted here.
1 2
KE after = 5><(km+ m)x4
Loss of KE = 24m ] A1 FT | KE loss = 56m — 32m
FT on their k, KE loss =(10k—6)m, k >0.6.
2
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
3 Attempt at resolving in any direction M1 | Correct number of terms. No substitution for & required.

Pcos8=(36—24)c0s36.9 Al

or

Pcos@=(36—24)x0.8

Psin@+20=(24+36)sin36.9=14.4+21.6 Al

or

Psin@+20=60x0.6=36

Pcosf0=9.6.Psin@=16 P=+162+9.6> M1 | Correct method for solving equations for P.

OE

6 =tan™" [Ej
9.6

M1

Correct method for solving equations for 4 .

OEe.g. O=tan™ (gj

P=18.7 Al 16434
Allow P=18.6.
6

© UCLES 2021
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
4(a) Correct 4 force diagram B1 | Angles shown. F either up/down slope.
& X 3 Fsl ] & .
- * ¥
e il 5
= b ¥ ro&
'] [T v
13§ g
Iy :
1
4(b) Attempt to resolve forces parallel to the plane M1 | Three terms, allow sign errors.
P+F=12gsin25 [: 50_7] A1l | Must have correct direction of F here.
R=12gcos25 [=108.8] B1
F =120c0s25%0.35 [: 38. 1] M1 | Attempt to solve for P using equations with the correct
P +38.1=120sin25 number of terms,
R must be a single-term component of 12g.
P=12.6 Al | P=12.64926... Allow P=12.7
5
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
5(a) s=30x%x20 B1
PE change=1600x g x sx0.12 M1 | Attempt change in PE. May use angle = 6.9°.
[PE change=1600x g x 20x30x 0.12] Allow sin/cos error only.
Change in PE =1152000 J Al
3
5(b) 1960 000=WD.,,, +theirPE M1 | Using work-energy, allow sign error.
[1960 000 =WD,,. +1152000]
[WD,,, =808 000 J]
R=WD,, +600 B1 | Using WD,,, = Rx600 .
F isti tion= R=1350N to 3sf Al
oree Tesisting motion 08 Allow R = —40340 N. Allow R negative.
Alternative method for question 5(b)
DF —R—-1600gx0.12=0 M1 | R is the resisting force.
196000 | 9800 B1
20x30 3
4040 Al | Allow R negative.
Force resisting motion = R = =S =1350N to 3sf g
3
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9709/41 Cambridge International AS & A Level — Mark Scheme
PUBLISHED
Question Answer Marks Guidance
5(c) 4040 M1 | Forusing P=DF xv.
P:( 3 +1600x gx0.12 1x20 Allow use of their R.
[_ 196 000}
3
P=653kW Al
Alternative method for question 5(c)
pe 1960 000 M1 | For using P = Work done + Time .
30
P=653kW Al
Alternative method for question 5(c)
9800 M1 | Forusing P=DF xv.
p= 3 x20 Allow use of their DF.
P=653kW Al
2
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
5(d 196 000 B1FT
@ 0.85x = DF %20 P=DFxy {DFz@}
FT on their P.
DF —R—-1600gx%0.12=1600a M1 | Newton’s 2" law, four terms, allow sin/cos error, their R and
their DF.
{W—M—DZO = 16004
3 3
a=[-]0.306ms™ Al =| ]490 =| }49
a=|——=|—|—
1600 160
Alternative method for question 5(d)
9800 = DF x20 B1 FT | Using the reduction in power as the cause of the
deceleration.
9800 =0.15X their P = DF Xv
DF =1600d M1
9890 _ 1 6004
20
a=[-]0.306ms™ Al | }490 | 49
a=|—-|—=|—|—
1600 160
3
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
6(a) a=2pt—q *M1 | Attempt to differentiate v.
36p—6qg=36 DM1 | For attempting to set up 2 equations using ¢ =0 at =2 and
4p—g=0 matching the velocities at # = 6 and solve for p or ¢ .
p=3,q=12 Al | Both correct.
3
6(b) Correct quadratic from¢t=0to =16 B1 | No labelling necessary for this mark.
0Cl;)rrect straight line from 6 to 14
Both quadratic and straight line correct B1 | Must join and no labelling needed.
All correct and key points shown B1 | All correct, labelled at (4, 0), (6, 36) and (14, 0).
3
6(c) Attempt to integrate v *M1 | Allow in terms of p and ¢.
s=1 — 6 A1 FT | FT on their p and g values.
s (quadratic) = Ut3 —6t* Hz + [f’ —6t* 16‘ bM1 [:.32 +.32.]
Using limits correctly for £=0to ¢ = 6.
Allow in terms of p and g.
14
s(triangle) =[ 63 ~2.25¢* ] " =144 Bl
or area of triangle =144
Total distance travelled in 14 s =208 m Al
5
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
7 Particle 4: 2g—-T =2a M1 | Apply Newton’s 2™ law to either particle 4, or to particle B
Particle B: T —3gsinl8=7-9.27=3a or the SYSteHL- ;
. C t t .
System: 2g —3gsin18=2¢—-9.27=(2+3)a orrect ummber of ferms
Al | 4 and B correct or system correct.

a=2.145898034 M1 | Attempt to find a using equations with correct number of

[5a=10.72949017] terms.

v =2%xax0.45 M1 | Use of constant acceleration equations with their a #£g to
find v* when 4 reaches the ground.

V2 =2%2.145898034x0.45=1.931308- - Al | Allow unsimplified.

[v=1.389715162]

T =0, £3gsin18=3a M1 | Attempt to find a for the motion of B when string becomes

[ a= i3.0901699] slack. Allow sin/cos error, no extra terms.

[0=1.93-2%3.09xs] [s=0.312] M1 | Use constant acceleration equations, using a new a Z%g, to
find the further distance, s, travelled by B before coming to
rest.

Total distance moved by B=0.45+0.312 =0.762m Al

Alternative method for question 7

Attempt PE loss as 4 reaches the ground M1 | Allow sin/cos error.

PE loss = 2gx0.45—-3gx0.45sin18 Al | Correct unsimplified.

[=4.82827]

. 1 5 *M1 | Apply work-energy equation as

2g><045 _3gXO4SSln18 ZEX(2 + 3)V PE loss = KE gain,

allow sign error, sin/cos error, 4 terms implied.
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9709/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
7 Solve for v* DM1
v =1.931308... [v=1.389715162] Al
PE gain = 3gxssinl8 M1 | Attempt PE gain for B after string breaks, allow sign error,
sin/cos mix,
s = extra distance travelled by B along the plane.
. 1 M1 | Work energy equation for B as
3gxssinl8=—x3x1931308 [s=0312] PE gain = KE loss, 2 terms.
Total distance moved by B=0.45+ 0.312=0.762m Al
8
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9709/32 Cambridge International A Level — Mark Scheme October/November 2021
PUBLISHED

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

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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Cambridge International A Level — Mark Scheme October/November 2021
PUBLISHED

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).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
e  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)
CWwWO 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 Use law of the logarithm of a product, a quotient or power *M1 e.g.ln (7x ) —xIn7
Obtain a correct linear equation in any form Al | eg In3+ (1 - x) n2=xIn7
Solve a linear equation for x DM1
Obtai ) A1l | Maximum 3 out of 4 available if final answer not in
tain answer x = Inl4 required form e.g. 0.67...
ISW once correct answer seen.
Alternative method for Question 1
21—x — 2 % 2—x *Ml OE
6=2"7"[=14"] Al
Use law of the logarithm of a power to solve for x DM1 | Must be a linear power. Allow x=1In,,(6).
. In6 A1l | ISW once correct answer seen.
Obtain answer x = ——
nl4
4
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9709/32 Cambridge International A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
2 . . . _ 2 2 2 B1 Need 22 : lied
State or imply non-modular inequality (3x—a)” >2°(x+2a)", or ee seen or implied.
corresponding quadratic equation, or pair of linear equations or linear
inequalities
Make. reasonablle attempt to solve a 3-term quadratic, or solve two linear M1 ( 5v2 —22ax —154% = O)
equations for x in terms of a
L _ 3 Al | OE
Obtain critical values x = 5a and x = —ga and no others Accept incorrect inequalities with correct critical values.
Must state 2 values i.e. “Tib is not sufficient.
3 A1l | Do not condone > for > or < for < in the final answer.
State final answer x > 5a, x < ——a 5 4
5 Sa<x<-—za is A0, ‘and’ is AO.
Alternative method for Question 2
Obtain critical value x = 5a from a graphical method, or by solving a linear B1
equation or linear inequality
S 3. B2 | Maximum 2 marks if more than 2 critical values.
Obtain critical value x = —ga similarly
3 B1 | Do not condone > for > or < for < in the final answer.
State final answerx > 5a, x < ——a 5 . gy
5 Sa<x<-—za is B0, ‘and’ is BO.
4
© UCLES 2021 Page 7 of 17




9709/32 Cambridge International A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
3(a) Substitute for # and w and state correct conjugate of one side B1
Express the other side without conjugates and confirm (u + W)* =u +w Bl Given. answer. Needs explicit reference to conjugate of
both sides.
2
3(b) Substitute and remove conjugates to obtain a correct equation in x and y Bl |eg x+2- ( y+ 1)1 + (2 + 1)( X+ iy) =0
Use i* =—1 and equate real and imaginary parts to zero M1
Obtain two correct equations in x and y Al |eg 3x—y+2=0andx+y—1=0. Allow xi+yi—i=0.
. 1 5. A1l | Allow for real and imaginary parts stated separately.
Solve and obtain answer z = I + Zl
4
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PUBLISHED
Question Answer Marks Guidance
4 B1
State or imply the form A4 + + ¢ Dxt+E | F 49 P Ox+ R are also valid.
2x-1  x-3 2x—-1  x-3 2x—-1  x-—
Use a correct method for finding a constant M1
Obtainonec of A=2,B=—-3and C=2 Al | Allow maximum M1A1 for one or more ‘correct’ values
after BO0.
Obtain a second value Al
Obtain the third value Al
Alternative method for Question 4
Divide numerator by denominator M1
. Px+Q Al x+7
Obtain 2[+—(2x_1)(x_3)} [2 + o) }
. E B1
State or imply the form
x-1 x-3
Obtainone of D=-3 and E=2 Al
Obtain a second value Al
5
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5(a) Show circle with centre 3 + 2i B1
Show circle with radius 1. Must match their scales: if scales not identical B1
should have an ellipse. 2i
Show line y = 2 in at least the diameter of a circle in the first quadrant B1
Shade the correct region in a correct diagram B1 © 3
4
5(b) Identify the correct point B1
Carry out a correct method for finding the argument M1 e.g argx= tan— 12 +gin~ 11
3 J13
Exact working required.
Obtain answer 49.8° A1l | Or better. 0.869 radians scores BIM1AO.
3 | Special Case 1: BIMO for 45° if they have shaded the
wrong half of the circle.
Special Case 2: 3 out of 3 available if they identify the
correct point on the correct circle and it is consistent with
their shading.
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6(a) State correct expansion of sin (3x+2x) or sin(3x—2x) B1
. .1 . . M1
Substitute expansions in E(sm 5x +sin x) , or equivalent
Simplify and obtain %(sin 5x+sinx)=sin3xcos2x Al | Obtain the given identity correctly.
3
6(b B1
() Obtain integral —%cos S5x— %cos X, or equivalent
Substitute limits correctly in an expression of the form pcosS5x+qgcosx M1 | Correct limits and subtracted the right way around.
Do not need values of trig functions for M1.
Maximum one slip.
Obtain L ( 3-2 ) Al | Substitute values and obtain the given answer following
5 full, correct and exact working.
3
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7 Separate variables correctly B1 J.iz dy = J.4X672X &
y
1 1 B1 | OE
I—Zdy = —_
Y y
Commence the other integration and reach axe > +bJe™ dx M1
~ ~ Al | SOI (might have taken out factor of 4
Obtain —2xe > +2[e ™ dx or —%xezx +%Jezxdx (might hav " )
Complete integration and obtain —2xe™* —e™* Al
Evaluate a constant or use x = 0 and y = 1 as limits in a solution containing M1
terms of the formﬁ, gre ™, re™>*, or equivalent.
. 2x . . Al | ISW
Obtain y = , or equivalent expression for y
2x+1
7
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8(a) Expand the square and equate to 1 B1
U t doubl le fi 1 M1 4 , .
> corteet double angle formuia Need to see 5 or sin26=2sinfcosf stated.
Obtain cos*@+sin‘@=1- %sinz 26 Al | Obtain the given result correctly.
3
8(b) Use the identity and carry out a method for finding a root M1 l:2nrp_5
1- »sin 20 = 9
Obtain answer 35.3° Al | Must be correct if overspecified: 35.264...
Obtain a second answer, e.g. 54.7° A1 FT | [e.g 90°—their 35.3°]
Do not FT if mixing degrees and radians.
Obtain the remaining answers, e.g. 144.7° and 125.3° and no others in the A1 FT [e.g. 180°—..and 180° — ]
given interval Ignore answers outside the given interval.
Treat answers in radians as a misread.
(0.615,0.955,2.19, 2.53)
Do not FT if mixing degrees and radians.
4
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9(a) State correct derivative of ye** with respect to x Bl 2ye? 4 e dy
. 2 v - B1
State correct derivative of y~“e” with respect to x 2ye* dy %
dx
_— dy M1
Equate attempted derivative of the LHS to zero and solve for —
Obtai dy 2ye*—y? Al | Obtain the given answer correctly.
tain —=——— D .
amn dv  2y-—e" Condone multiplication by :—% and cancelling of ¢*
without comment.
Alternative method for Question 9(a)
B1 | Other rearrangements are possible e.g.
Rearrange as y=—- 2 - :i(ezx—yex):%zx—yex—ex% g d P g dy
c —ye :26—2x+ 267): -~ 267): :2 efx__ ZC—x
y y (o) =20 m
B1 d
dl:—%x(?.ez" —ye'—e* d_y) =g +2yex%—y2e"
dx <62x _ yex ) dx
M1
Solve for Y
dx
X _ 2 A1l | Obtain the given answer correctly.
2y—¢”
4
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9(b) Equate denominator to zero and substitute for y or for e* in the equation of *M1
the curve
Obtain equation of the form ae* =b or ¢y’ =d DMI1 (e3x =8, y'= 1) SOI
Obtain x =1n 2 Al Accept ling ISW
3
Obtainy =1 Al
4
Question Answer Marks Guidance
10(a) Obtain direction vector —i+ j+ 2k , or equivalent B1 | Accept answers as column vectors throughout.
Use a correct method to form a vector equation M1
State answer r =i+ 2j —k + A (—i+ j + 2K), or equivalent correct form Al 0 1 X
eg.r=|3|+u|-1| Allow | y | forr.
1 -2 z
3
10(b) Use a correct method to find the position vector of C M1 1-3
e.g OC=0A+AC=| 2+3
-1+6
Obtain answer — 2i + 5j +5k, or equivalent Al | Accept as coordinates.
2
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10(c) State OP in component form B1 FT
Form an equation in 4 by equating the modulus of OP to V14, or equivalent Ml
Simplify and obtain 34> —1—4=0, or equivalent Al | 327+ 1-4=0 ifusing i—j—2k in (a).
3u* +5u—2=0 ifusing —i+ j+ 2k in (a) and OB.
Solve a 3-term quadratic and find a position vector M1 (/1 =140 a=1-40or 1= 1 oo 1= _132)
3 3 3 3
Al | Accept as coordinates.
Obtain answers 2i + j — 3k and —%i + ? j +§k , or equivalent P
5
Question Answer Marks Guidance
11(a) Use chain rule M1 | Allow if not starting with the correct index.
Obtain correct derivative in any form Al oe dy sec? x
T dx 2Jtanx
Use correct Pythagoras to obtain correct derivative in terms of tan x Al cg dy l+tan’x
T dv 2tanx
o . dy B1 | Confirm the given statement from correct work.
Use a correct derivative to obtain — =1 when x=1x 5
dx 4 Should see at least 5 =1.
4
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. . L N 5
11(b) Equate answer to part (a) to 1 and obtain a quartic equation in # or tan x M1 At least as far as (1 + tan’ x) — Atanx .
Obtain correct answer, i.e. * +2t> —4t+1=0 Al | Or equivalent horizontal form.
Commence division by ¢ — 1 DM1 | As far as * + t* + ...by long division or inspection.
Allow verification by multiplying given answer by ¢ — 1.
Obtain the given answer Al
4
11(c) Use the iterative process correctly with the given formula at least once M1 | Obtain one value and use that to obtain the next.
Must be working in radians.
Obtain final answer a = 0.29 Al
Show sufficient iterations to 4 d.p. to justify 0.29 to 2 d.p., or show there is a Al | e.g. 0.3,0.2854,0.2894, 0.2883, .....
sign change in (0.285, 0.295) 0.4,0.2436,0.2984, 0.2841, 0.2883, 0.2871, ...
0.5,0.1776,0.3103, 0.2805, 0.2893, 0.2868, ...
3
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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

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
e 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:

e  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.

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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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, 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 in the question and used that value consistently throughout, provided that number does not alter the difficulty or
the method required, award all marks earned and deduct just 1 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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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).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in an answer should not result in loss of marks unless the guidance indicates otherwise.
e  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)
CWwWO 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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1(a) 120x8 =120v +40v M1 | Applying conservation of momentum.
v=6 ms" Al
2
1(b) 1600—-4800=160a leading to a=-20 M1 | Applying Newton’s 2nd law to the system.
0=6>+2x(=20)xs M1 | Use of constant acceleration equations such as
V2 =u?+ 2as.
Distance travelled by post =0.9m Al
Alternative method for question 1(b)
Initial KE = 1 x 160 x 6° M1 | Use of KE = 1 m? for combined mass.
% x 160 x 62+ 160 x 10 x s = 4800s M1 | Forms work/energy equation.
Distance travelled by post =0.9m Al
3
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2(a) Correct 3 force diagram, including angles shown B1
1
2(b) T, cos60 =T, cos45 M1 | Resolving forces horizontally.

T;sin60+7,sin45=8g M1 | Resolving forces vertically.

T, cos60=T, cos45 and 7, sin60+ 7, sin45=8g Al

Attempting to solve for either 7} or 7> M1

T'=58.6 N Al

T,=414N Al

Alternative method for question 2(b)

T, _ T, _ 80 M1 | Applies Lami’s Theorem — at least two terms correct.
sin135 sinl50 sin75 Al
T, = 80sin135 M1 | Solves for 7.
sin75
T'=58.6 N Al
T,= 80sin150 M1 | Solves for 7>.
sin75

T,=414N Al

6
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3(a) PE=1.6 x 10 x 5 [=80J] B1 | Either finds PE loss
or or
2 __ .2 :
v]= [(2%x10%5 [=10] uses v- = u” + 2as to find the velocity and hence the
( ) kinetic energy on reaching the ground

KE=1 x 1.6 x10°[=801J]
1.6 x10x5=1.6x10xh+8 M1 | Using Initial PE = Final PE + Loss in KE
or or
% X 1.6 x1v*=80-8, v = V90 , using KE = % mv* to find initial velocity upwards and
0=90+2x (-10)x h leadingto h=... either v* = + 2as or KE loss = PE gain to form
or equation in 4.
1 x1.6x12=80-8,vt =90,
1 mx90=mx10xh leadingto h=...
h=4.5m Al

3

3(b) 5=0+4x10x7 leadingto 7=1 M1 | Use of s = ut + 1 g* for downward motion

or or
5=1x(0+10)x¢ leadingto =1 use of s = 1 (u + v)t for downward motion
or or
10=10¢ leadingto ¢=1 use of v = u + gt for downward motion.
45=0-1 x(-10)x 7 leadingto 7= 0.9 M1 | Use of s = vt — 1 (~ g)¢* for upward motion
or or
45=1x(90+0)x¢ leadingto 7=+/0.9 use of s = 1 (u+v)¢ for upward motion
or or
0=1/90 - 10¢ leadingto #=+/0.9 use of v=u — gt for upward motion.
t=195s Al

3
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4(a)(i) | [WD=1250 % 36 x §] M1 | For using Work Done = Force x Distance.

WD = 360000 J Al | or 360kJ

2
4(a)(ii B1FT i
@D | pwer = 1250 x 36 or P = 222990 1 45000 17 BT Work Done from 1)

=45kW B1

2
4(a)(iii) DF - 57000 (= 1583.3..] M1 | Use changed Power in P = DF x v.
36
M1 | For using Newton’s 2nd law applied to the car.
57990 1550 = 14004 s PP
36

a=0.238 ms~ Al

3
4(b) 64000 _ 1250 + 1400g sin 0 M1 glor using DF = resistance + component of the weight of
32 € car.

6=3.1[3.0708...] Al

2
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5(a M1 | U =ladt.
@ | a=16k—ke, v=16kt—%kt3 ses v =Ja
8=16kx4—1 kx4 leadingto k=... M1 | Substitutes =4, v=38.
3 3 Al | OE
v= 16k1,‘—ki and k=—
3 16
1 24 M1 | Uses s = Jvdz and attempts to find s in terms of 7 only.
s=8kt* ——kt* leadingto s=—1 —it4 : _ 113 3 Y
12 16 192 May be using v=3¢— 1",
o itz 96-1) Al | AG, no errors seen.
64
5
5(b) §=0,£=96,1= 46 M1 | Attempt to find # when s = 0.
b 16><i><\/% —ixlx e M1 | Attempt to find v at this 7 value
16 16 3
Speed is 29.4 ms™ Al | Do not condone v=-29.4.
3
5(c) v=0,2=48,t= 43 M1 | Determine the time, ¢ (or #) at which v=0
1 M1 | Use substitution of the ¢ or  value to find s.
§ =—X48X (96 —48)
64
s=36m Al
3
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6(a) R=5g, F=6g—-4g M1 | For resolving forces to find F and R.
Al | AG
U= 28 _o4
¥4
2
6(b) Ti—4g=4aor8g—T,=8a M1 | For applying Newton’s 2nd law to the 4 kg particle or the
8 kg particle.
T1—4g=4aand 8g— 1> =8a Al | Both equations correct.
TIh—Ti\—F=5aand F=04 x5g B1
Adding gives 8g —4g —2g=17a leadingto a=.... M1 | Attempt to solve for a, T or T>.
a=118ms? T1=447N,T»=70.6 N Al
5
6(c) T-4g=4a,-T-F=5a,F=2g or —4g—2g=9a M1 | Applying Newton’s 2nd law to both active particles.
60 Al
a = o —_—
9
20 20 M1 | Use of v* = u* + 2as or equivalent to find v or v* when the
2 _ _ . _ _
v =2 Xﬁx 05= ﬁ leadlng to v=... [V = 10846] 8kg particle reaches the ground.
0 20 60 M1 | Use of v =u + at or equivalent to find ¢.
===t
17 9
t=0.163s Al | From t=0.1626978...
5
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