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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Sticky Note

Poor algebraic representation complicated candidates' solutions to this question. For example, this candidate has used a,b and c to represent the roots of the cubic equation yet a,b and are the coefficients used in the cubic equation. 
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Sticky Note

An incorrect assumption that a = 1 resulted in this candidate not being able to show conclusively that  
d2- bd = a2- ac.











6. Consider the cubic equation
ax®* + bx?>+ cx+d=0.
Given that the product of two of the roots is equal to 1, show that

d?> - bd = a*-ac. [6]
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7. The sequence x|, x,, x3, ... is generated by the relationship

X,+1=2x,-n+1 where x,=3.

n
Use mathematical induction to prove that
x,=2"+n

for all positive integers n. [6]
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Ques

Solution

Mark

Notes

The result to be proved gives
X, =2+1=3

which is correct so true forn = 1.
Let the result be true for n =k, ie

X, =2"+k
Consider (forn =k + 1)

Xq =22 +k) -k +1

=214 (k+1)
Hence true forn =k = true forn =k + 1 and

since true for n =1, the result is proved by
induction.

Bl

M1

M1Al

Al

Al

Award Al for completely
correct solution
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Sticky Note

A number of candidates failed to show that the mathematical induction statement was true for the first case, i.e. when n = 1. Instead, they showed it was true when n = 2.



Sticky Note

A number of candidates failed to show that the mathematical induction statement was true for the first case, i.e. when n = 1. Instead, they showed it was true when n = 2.
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Sticky Note

Many candidates find this step in the solution difficult, i.e. when then they are trying to prove the statement true for n = k + 1. There were many different errors made at this point. This candidate has confused the meaning of the (k+1)th term.
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Sticky Note

Many candidates find this step in the solution difficult, i.e. when then they are trying to prove the statement true for n = k + 1. There were many different errors made at this point. 
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Examples of two well-written solutions to question 7.
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Sticky Note

The candidate shows each step clearly and concisely when proving a statement by induction. 



Sticky Note

The candidate shows each step clearly and concisely when proving a statement by induction. 
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Sticky Note

Most candidates answered this question well. Where mistakes were made it was usually when simplifying the expression by factorising.
This candidate's solution is shown clearly and accurately.
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Sticky Note

If errors were made on this question they were usually made at this point by factorising incorrectly.
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Sticky Note

A few candidates failed to arrive at the correct solution as rather than factorising the expression they multiplied the brackets out. They then had a more complicated expression and they often made algebraic errors when collecting like terms. 










3. Given that

S, = irz(r+1) ,

r=1
obtain an expression for S, in terms of n, giving your answer as a product of four linear factors.

[6]
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Sticky Note

Most pupils chose not to use their solution from 4(a) to answer 4(b). This candidate correctly used the answers from part (a) to answer part (b) in a concise, effective and correct way. 
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Sticky Note

Most candidates chose to square the bracket and then multiply throughout by the complex conjugate. This is a correct example of that approach. 
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Sticky Note

Many pupils mis-interpreted the definition of the complex number w by squaring both the numerator and the denominator rather than just the numerator.










The complex numbers z,, z, are given by

2 ==3+i; z, = 1+i.

(@) Determine the modulus and the argument of each of z,, z,, giving exact values of the
moduli and giving the arguments in terms of . [4]

(b) The conlplex number w is given by
— Zl2
= 2 .

w

Using your results from (a), or otherwise, determine w in the form «a + 1b, giving a, b correct
to two decimal places. [6]
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Alternative approaches to question 5(a)(ii)
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Ques Solution Mark Notes
5@)(1) | detM = 2(A+2)+5(-A) + A(-4) M1A1 Or equivalent
.. =4-312-2
(if) Substituting A =1, detM =0 (therefore singular). B1
4-3A-F=1-A)PFP+1+4) M1A1 Do not accept unsupported
The other two roots (of detM = 0) are complex answers
since b? —4ac = —15s0 no other real values of A Al
result in a singular M. cao
(iii)
Using row operations,
0 1 -1|x| |1 M1
01 -1||y|=|1 Al
1 2 1|z 1
The first two (complete) rows are identical Al
therefore consistent.
Letz= «a. M1
Theny=a+ 1. Al
and x= - 3a-1. Al
(b)
2 5 -1
Now,M=| 0 -1 -1
-1 2 1
1 1 -1
Cofactor matrix=1-7 1 -9 M1 Award M1 if at least 5 elements
6 2 -2 Al correct
1 —7 —6
Adjugate matrix = 1 1 2 Al
-1 -9 -2
DetM =8 Bl
. 1 -7 -6
-1
Mi=glt 1 2 Al FT from adjugate matrix and
-1 -9 -2 determinant
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Sticky Note

Most pupils were able to show correctly that matrix M is singular when λ = 1. 
However, many then failed to show this was the only value of λ that gave det M = 0. This is an example of a correct solution that was most commonly used, i.e. factorising the cubic expression and showing that, for the quadratic factor,  
b2- 4ac < 0











Alternative approaches to question 5(a)(ii)
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Sticky Note

A few candidates approached this question by completing the square. This candidate showed that λ = 1 is the only real solution for det M = 0 by completing the square on the quadratic factor and showing it had no real solutions.



Sticky Note

This candidate approached the question by differentiating and showing that the cubic expression for det M was a strictly decreasing function and concluding that λ = 1 was therefore the only real solution to det M = 0.
















5.

The matrix M is given by

~

2
M= |0
A

o > W
— L

(@ (i) Show that
detM=4-31-1°

(i) Hence show that M is singular when A = 1 and is not singular for any other real

values of A.
(ii) Show that the following system of equations is consistent and find the general
solution. [12]
2 5 1||x 3
O I-1||ly|=|1
1 2 1|z 1

(b) Suppose now that A = —1. By first finding the adjugate matrix of M, determine the inverse
matrix M~". [3]
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Ques Solution Mark Notes
6 1
Let the roots be a,;,ﬂ. M1
Then,
a+tip=-2
a a
1+ap+ 2 =% i Al
a a
B = _d (iii)
a
From (i), 0(+1:—9+9 M1A1 . -
a a a M1 attempting to eliminate one
1 C 1 a of the parameters
From (i), ¥ +—=| - —4|| =%
(ii) o \a d Al
Therefore
Al
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Sticky Note

Many candidates lost marks due to poor algebraic notation and/or unclear algebraic explanations and manipulations.
This candidate showed clearly, concisely  and accurately that 
d2- bd = a2- ac.












