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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 326 7.7 2.6 10 77.3 99.7
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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.

Line


4. The complex number z is given by

Find the modulus and the argument of z. [6]
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Sticky Note
This solution illustrates a fairly common error in which candidates fail to consider the quadrant in which the argument lies.


(b) Show that
o2+ B +y2=0.
Deduce the number of real roots of the cubic equation
X3+ 2x2+2x +3=0,

justifying your answer.
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Sticky Note
The above paragraph shows one of a number of incorrect arguments concerning the number of real roots of the equation.


7. The transformation T in the plane consists of a clockwise rotation through 90° about the origin,
followed by a translation in which the point (x, y) is transformed to the point (x + 1, y + 2),
followed by a reflection in the y-axis.

(@ Show that the matrix representing T is

0 -1 -1
0o 0 1
(b) Find the equation of the image under T of the line y = 2x + 1. [4]

© WJEC CBAC Ltd. (0977-01)



Question

number
Rhif y
Cwestiwn
) T= Rebtin T i Releokin,
o -5l O Lo | 1§03, |0 ¢
9 120 wsllo O U 7 ey [0 ~en)fo O
O o i © o ] O o |

e

Leave
Blank

Gadewch
yn wag



Question

Leave
number Blank
Rhify Gadewch
Cwestiwn yn wag

) T=2 Rettin, Tronshobio, ReMleckin,
ol -3l O L8 o @180 i, 180 ¢
9 L20 o O O 2 Wy (80 ~ey)o O
| © o o . 0 o |
o | 0 ] Lo T | © o]
-l o O Bt 2 O | o
Lo O | | 0 o f o 0 |
T=)<l o o]l te—yfFa V 0] ,
e & sl-lo L2 =8 o] i
O o | J | O o II P L
: 5
=[-1 ¢ - o | B8BTS < - )
© 1 9 L ogad=l o 32 v
6 9o | @ 91l L O |
2
5 ,._M_I:X\/Y:ZX-}) V\\
7
~>¥ +2 - )(\// ~2 A\
=R +2 ==L ’
) Yy-2 +|

-~ +2 :‘ZU,JAI

")C '2\4”330
L >



Sticky Note
The solution to (b) shows that candidates who attempted this problem by letting the image of (x,y) be (X,Y) sometimes confused the four variables in trying to find the equation of the image line.  A more reliable method was to find the image of the point (t,2t+1) and then eliminate t.


Using mathematical induction, prove that
n
Y (rx2)=1+42"(n-1),
r=1

for all positive integers n. [7]
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Sticky Note
This solution using mathematical induction shows a typically poor presentation in which the algebra is correct but the notion of assuming true for n=k implies true for  n = k+1 is not stated.
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Ques

Solution Mark Notes
EITHER z=2L 1M M1
1-i 1+
_1+2i+i+2if Al
1-i+i-i?)
_ —1+3i Al
2
Mod(z) = @ (+/2.5,1.58) Bl FT their z
Arg(z) = tan™ (-3)+= Miag | Award M1AO for tan™(-3)
=1.89 (108°) (—1.250r—72°)
OR
Bl
Mod(1 + 2i)= /5 B1
Mod(1 —i) = V2 a1
vog 12 )- 5 |
1-i 2 B1 FT one incorrect mod
Arg(1 +2i) = tan2=1.107.. B1
Arg(1-1i) = tan(-1) = -0.785..
Arg [—“ Z'J ~1.107..+0.785..
1-1 B1 FT one incorrect arg

=1.89 (108°)
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Ques

Solution

Mark

Notes

(b)

a’+ B +y°
= (a+p+y) =2y +ya+apP)
=4-2x2=0 (convincing)

The equation has 1 real root

Any valid reason, eg cubic equations have either 1
or 3 real roots and since o + £°+»°=0, not all

roots are real

M1
Al

Bl

Bl
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Ques Solution Mark Notes
(@) 0 10
Rotation matrix=|-1 0 0 B1
0 01
1 01
Translation matrix= 0 1 2 B1
0 01
-1 00
. . Bl
Ref matrix iny-axis=|{ 0 1 0
0 01
-1 0 01 0 1{0 1 O
M1
T=|0 1 00 1 2)|-1 0 O =
0O 0 1|0 0 1|0 0 1
-1 0 -1J0 1 0 —100011“Al
0 1 2|-1 0 Ojorf0 1 0f-1 0 2
0O 0 10 01 0 0 10 0 1)
0o -1 -1
=/-1 0 2
0O 0 1
(b) EITHER
The general point on the line is given by
(A, 22+ 1) M1
Consider
0 -1 -1 2 —21-2
-1 0 2|24+1l|=| -A+2 ml
0O 0 1 1 1
X=-21-2,y=—41+2 Al
Eliminating A,
X-2y+6=0 oe Al
OR
Consider
0 -1 -1|x X
1 0 2|yl=|Y M1
0 0 1|1 1
—y-1=X,—-x+2=Y Al
y=-1-X,x=2-Y Al
y=2x+1lleadingtox—2y+6=0 Al
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Ques Solution Mark Notes
8 Putting n = 1, the formula gives 1 which is the
first term of the series so the result is true for Bl
n=1.
Assume formula is true for n =k, ie M1
k
(D rx2=1+2"k-1))
r=1
Consider, forn=k + 1, M1
k+1 k
Drx2 =3 rx 2™+ 2k +1) Al
r=1 r=1
=1+ 2" (k-1 + 2" (k +1) Al
= 1+ 2%k Al
Therefore true forn =k = true forn =k + 1 and AL Award the final AL only if a

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

correct conclusion is made and
the proof is correctly laid out
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