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INTRODUCTION 
This guide includes student’s responses to questions from the June 2019 International A-level Further 
Mathematics (9665) FM05, Unit FM2. 

The questions are presented with mark scheme, student responses and commentary from the Lead 
Examiner. 

ASSESSMENT OBJECTIVES  
The exams will measure how students have achieved the following assessment objectives: 

• AO1: Recall and select knowledge of mathematical facts, concepts, models and techniques required 
to solve problems in a variety of contexts. 

• AO2: Construct rigorous mathematical arguments and proofs through use of precise statements, 
mathematical manipulation, logical deduction, modelling assumptions and justifications to solve 
structured and unstructured problems, and to deduce, interpret and communicate results.  
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KEY TO MARK SCHEME ABBREVIATIONS 
M   Mark is for method 

m   Mark is dependent on one or more m marks and is for method 

A  Mark is dependent on m or m marks and is for accuracy 

B  Mark is independent of m or m marks and is for method and accuracy 

E  Mark is for explanation 

or ft  Follow through from previous incorrect result 

CAO  Correct answer only 

CSO  Correct solution only 

AWFW  Anything which falls within 

AWRT  Anything which rounds to 

ACF  Any correct form 

AG  Answer given 

SC  Special case 

oe  Or equivalent 

A2, 1  2 or 1 (or 0) accuracy marks 

x EE  Deduct x marks for each error 

NMS  No method shown 

PI  Possibly implied 
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SCA  Substantially correct approach 

sf  Significant figure(s) 

dp  Decimal place(s) 
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EXAMPLE RESPONSES 
QUESTION 1 

 

 

MARK SCHEME 
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STUDENT A 
RESPONSE 

 

 
  



INTERNATIONAL A-LEVEL FURTHER MATHEMATICS (9665) 
EXAMPLE RESPONSES WITH COMMENTARY: FM05, UNIT FM2 

 

 
 

  
 

Copyright © 2019 Oxford International AQA Examinations and its licensors. All rights reserved.  7 

COMMENTARY 
In part (a), the student made an incorrect start, omitting the length of the string but realized this error and 
then completed the question correctly. Note that the student cancelled the mass at the start of their 
working and never actually used the value of 0.1. 

In part (b), the student produced a clear equation to illustrate the approach to be taken. Note that the 
student substituted an expression for the speed rather than using their value of 1.92 to ensure that an 
accurate final answer was obtained. 

The student did not follow the instruction to give their answers to 2 significant figures but was not 
penalized for this in this question. 

MARKS AWARDED: The student was awarded 6 marks out of a possible 6. 

 

STUDENT A 
RESPONSE 
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COMMENTARY 
In part (a), the student provides a very clear, well set out solution. 

In part (b), the student includes the correct terms in their equations but makes sign errors, gaining only 1 
of the available marks. Also note that this student uses their rounded answer for the speed from part (a). 

This student did give all of the final answers correct to two significant figures. 

MARKS AWARDED: The student was awarded 4 marks out of a possible 6. 
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QUESTION 2 

 

 

MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 
In part (a), the student forms an equation to find the stiffness of the rope and then obtains the modulus of 
elasticity from this. 

In part (b), the student begins by stating that the acceleration must be zero and uses this to find the 
corresponding length of the rope. The student then applies conservation of energy to find the required 
speed. 

Two valid assumptions are stated in part (c). 

The student did not follow the instruction to give their answers to 2 significant figures but was not 
penalized for this in this question. 

MARKS AWARDED: The student was awarded 11 marks out of a possible 11. 

STUDENT B 
RESPONSE 
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COMMENTARY 
This student does not adopt the correct strategies in either of parts (a) and (b). In part (a) the student uses 
energy rather than considering forces and in part (b) considers energy rather than using the forces to find 
an extension first. The student does not seem to be sufficiently aware of the properties of this type of 
motion. 

The student did give two valid assumptions in part (c). 

MARKS AWARDED: The student was awarded 1 mark out of a possible 11. 
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QUESTION 3 
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MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 
This student formulated correct equations for the velocity of the disc before and after the collision with the 
wall and manipulated these to obtain the required angle in part (a) and the value of v in part (b). 

It is interesting to see that the student initially worked with the velocities, rather than the components of 
the velocities for part (c). 

MARKS AWARDED: The student was awarded 13 marks out of a possible 13. 
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STUDENT B 
RESPONSE 
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COMMENTARY 
In part (a), the opening statement by the student shows some understanding of the ideas required for this 
question. However, the student resolves incorrectly, but consistently. As a result, the student gains the 
three method marks that are available. Mixing up the use of sine and cosine in questions like this is a fairly 
common error. 

In part (b), the student uses the same incorrect equations as in part (a) and is only able to obtain the one 
method mark. 

In part (c), the student uses the velocities and not the components of the velocities. This is similar in 
principle to the initial approach of Student A. It is also interesting to note that this student gives a negative 
value for their final answer, which should be positive as the question asks for the magnitude of the 
impulse. 

MARKS AWARDED: The student was awarded 4 marks out of a possible 13. 
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QUESTION 4 
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MARK SCHEME 

 

STUDENT A 
RESPONSE 
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COMMENTARY 
This student completes all parts of the question with detailed mathematical arguments. It is interesting to 
note that the incorrect attempts have been clearly crossed through and replaced with correct working. 

In part (a), the student clearly indicates how the product of the derivatives has been used. 

In part (b), the student shows all stages of the integration, the value of the constant of integration and the 
condition required to obtain printed answer is stated clearly. 

Similarly, in part (c), all stages of the integration are shown and the value of the constant of integration 
stated. The velocity given in the question is then used to find the required time. 

MARKS AWARDED: The student was awarded 13 marks out of a possible 13. 
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STUDENT B 
RESPONSE 
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COMMENTARY 

In part (a), this students uses the fact that 
dva v
dx

=  and shows the minimum amount of working needed to 

obtain the marks for this part of the question, in contrast to Student A who shows how this result can be 
obtained. 
In part (b), the student provides a good complete solution. 

In part (c), the student tries to use 
dx
dt

, but equates this to a constant and obtains a very simple but 

incorrect result. Without forming a second differential equation, this student was unable to gain any of the 
marks for this part of the question. 
 
MARKS AWARDED: The student was awarded 6 marks out of a possible 13. 
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QUESTION 5 
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MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 

In part (a), students were expected to identify the value of ω,  but this student kept this as an unknown and 
found the period correctly without identifying the value of ω. 

In part (b), the student provided a detailed argument to find an expression for the acceleration of the 
sphere. It worth noting how this student defines the value of e used in their working. Interestingly, this 
student first finds the modulus of elasticity and then the stiffness. 

In part (c), the student first finds the extension in the equilibrium position and then uses this to find the 
maximum length. 

In part (d), the student uses their distance from part (c) and substitutes this into the SHM equation to find 
the correct speed. 

This student gives all of their answers to three significant figures as instructed in the question. 

MARKS AWARDED: The student was awarded 13 marks out of a possible 13. 
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STUDENT B 
RESPONSE 
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COMMENTARY 

In part (a), the student obtains the correct value for ω and uses the correct approach to find the period. 
However, as the student only gives their final answer to one significant figure the final accuracy mark for 
this part was not awarded. 

In part (b), the student correctly quotes the formula for the period and substitutes values to find the 
stiffness. The approach is correct, but because the rounded answer from part (a) is used the student is 
unable to obtain the correct final answer and does not gain the final accuracy mark. 

In part (c), the student again uses the correct approach, but is hampered by their incorrect stiffness. In this 
case the student is given credit for the correct approach and gains three of the four available marks. 

In part (d), the student obtains an acceptable answer but this seems to follow from incorrect working as 
there is a spurious 2 inside their square root. 

This student has suffered the consequences of rounding their answer to part (a) to an unacceptable level 
and then using this rounded value in later parts of the questions. Students should be encouraged to use 
answers that have not been extensively rounded in later calculations within a question. 

MARKS AWARDED: The student was awarded 9 marks out of a possible 13. 
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QUESTION 6 

 

 

MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 

This student used a very well presented and logical approach to obtain the required results. The working 
was easy for the examiner to follow and showed that the student had an appreciation of the ideas that 
were needed to obtain both results. 

MARKS AWARDED: The student was awarded 11 marks out of a possible 11. 
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STUDENT B 
RESPONSE 
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COMMENTARY 

In part (a), the student provided a good solution, but did not write tanθ  as part of their final line of 
working. In this case the examiner used the benefit of the doubt principle and awarded all of the marks, 
but the student did run the risk of not gaining the final mark by this omission. 

In contrast, in part (b), the student was not able to identify a strategy and seemed to assume that the 
component perpendicular to the plane on impact would be the same as the component at O. This is 
probably an error made by comparing the motion to that above a horizontal plane. 

MARKS AWARDED: The student was awarded 7 marks out of a possible 11. 
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QUESTION 7 

 

 

 

 
  



INTERNATIONAL A-LEVEL FURTHER MATHEMATICS (9665) 
EXAMPLE RESPONSES WITH COMMENTARY: FM05, UNIT FM2 

 

 
 

  
 

Copyright © 2019 Oxford International AQA Examinations and its licensors. All rights reserved.  40 

MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 
In part (a), the student was awarded the mark, although “along the line of centres” would have been a 
better answer. 

In part (b), the student carefully sets up and solves the appropriate equations. 

In part (c), the student uses both components to find both the magnitude and direction as required. 

In part (d), the student uses the components parallel to the line of centres to find the correct impulse. The 
student did not realise that it would have been easier to find the magnitude of the impulse on B, which 
would be the same as the magnitude of the impulse on A. 

MARKS AWARDED: The student was awarded 13 marks out of a possible 13. 
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STUDENT B 
RESPONSE 
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COMMENTARY 
In part (a), the student gives a very common answer, which is not precise enough to gain the mark. To 
gain the mark here the phrase “the line of centres” needed to be stated. 

The student provides good solutions to parts (b) and (c), showing a familiarity with the topic. 

In part (d), the velocities are used to find the impulse rather than the components of the velocities. This 
was a common error. Impulse does seem to have been found to be a difficult concept by many of the 
students taking this examination. 

Note that the final answers given by this student were not given to two significant figures as instructed. 

MARKS AWARDED: The student was awarded 10 marks out of a possible 13. 
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