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Mathematics Unit Mechanics 4

Specification 6680/01R

General Introduction

The students demonstrated a good understanding of all sections of the specification. They
found this paper accessible, with the majority of them offering responses to all parts of all
questions.

Much of the work was clearly set out and of a high standard. In many instances, taking the
time to draw a clear diagram was the key to a successful outcome. It is apparent that some
students are using their calculators for basic processes such as solving equations. They need
to be aware of the risk that they take by showing no working - one small slip in deriving the
equation can cause them to lose all subsequent marks if they have not demonstrated a clear
method in their working.



Report on Individual Questions
Question 1

All students understood that they needed to start by considering the motion parallel and
perpendicular to the plane. In forming the equation for the impulse, some solutions did not
take account of the change in direction of the motion perpendicular to the plane due to the
impact. Using the initial equations to form an expression for | in terms of m, uand e
proved to be quite challenging, with most students making some progress but only a few
reaching the correct conclusion.

Question 2

There were several fully correct solutions to this question. The majority of errors were due to
premature rounding in the course of the work, or slips, but a few students missed the essential
starting point of a correct vector triangle with v perpendicular to the relative velocity in
Q02(a), and did not have a correct vector triangle in Q02(b).

Question 3

Although they were given no guidance on how to start, the students showed a good
understanding of the topic by forming the correct differential equation in v and x and
attempting to solve it. Although the integration is relatively straightforward, the direct
approach did require the student to recognise that they were starting with a top-heavy fraction
in v, which needed to be split before integrating. This was where the majority of errors
occurred.

Question 4

Those students who started with a clear diagram showing the velocities of both spheres
before and after the collision worked through Q04(a) with few problems other than algebraic
slips. They all understood that if T was at rest before the collision then it would move along
the line of centres.

QO04(b) required the students to recognise that the largest value of ¢ occurs when @ has the
largest possible value. The majority of students made little progress with this part.



Question 5

A small number of students tackled Q05(b) of this question first, and then went back to work
on Q05(a). In fact Q05(a) was relatively straightforward, and most students worked through
it correctly.

In QO05(b) the method was well understood, but there were some slips in the algebra and the

arithmetic, and at the very end some students gave no evidence in support of their conclusion.
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takes account of the constant factor 4mgl , and clearly satisfies de)zl >0.

Question 6

In Q06(a) most students were able to use the information given to derive the required
differential equation in xand t.

In Q06 (b) apart from a small number of slips in the algebra and arithmetic, the students
demonstrated a good understanding of how to solve the differential equation, and most
reached a correct conclusion.

In Q06 (c) with only a small number of exceptions, the students understood that the greatest
value of x occurs when x =0 and gave a correct solution, often in exact form.



Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this
link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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