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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 461 5.6 1.1 6 93.7 99.8
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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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Ques Solution Mark Notes
6(a) | If x=asecfandy = btand, then
2 2
XY _sec?9-tan’0=1 MIAI
a~ b
showing that the point (asecé, btané) lies on the
.. | hyperbola.
OO | ErrHER
o secHtane,ﬂ =sec’ @
do do M1
dy _ sec’d
dx sec@tand Al
= cosecd Al
OR
2x—2yY _o (M1)
dx
dy x (A1)
Xy
= ﬁ =cosecd (A1)
tané
The gradient of the normal is —siné. M1
The equation of the normal is
y —tand = —sin f(x —secd) Al
Xsin@+y=2tand
(i) The normal meets the x-axis wherey =0, ie
x=2secd,y=0 Bl
The coordinates of the midpoint of PQ are
[sec0+ 2secd tané + Oj io
2 ! 2 ! M1
3 1
—secd,—tan@ | cao
(S50, S1an0) Al
EITHER
This is the parametric form of a hyperbola o
showing that the locus of the midpoint is a Al FT from midpoint
hyperbola
OR
3 1
X=55609,Y=Etan9 FT from midpoint
= secd :gx,tane =2y
2 2
Xy
9/4 1/4
This is the equation of a hyperbola showing that (A1)
the locus of the midpoint is a hyperbola
Since a =3/2 and b = %,
. |15*+05% 10 M1A1
Eccentricity = s =
1.5 3
The coordinates of the foci are (J_r @O] Al

4
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Sticky Note

The candidate found the intersection with the x-axis correctly, but then incorrectly calculates the midpoint.
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Sticky Note

The candidate tries to find the intersection with the x-axis, but incorrectly simplifies. 
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Sticky Note

The candidate does not find the intersection with the x-axis, and then uses an incorrect method for the midpoint.










(b) The equation of the hyperbola H is
x>—y2=1.
(i) Show that the equation of the normal to H at the point P(sec6, tan@) is
xsin@ + y = 2tan@.
(i)  This normal meets the x-axis at the point Q. Show that the locus of the midpoint of

PQ as 0 varies is a hyperbola. Determine its eccentricity and the coordinates of its
foci. 2]

END OF PAPER
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Ques Solution Mark Notes
7(a) x=1 -cao B1 | Penalise — 1for extra asymptotes
y=1 cao Bl
(b)
f(0) = 8 giving the point (0,8) cao Bl
f(x) = 0 = x = 2 giving the point (2,0) cao Bl
(© 2,03 2/03 2
f’(x)—3X (x* =) -3x°(x’-8)(  21x M1A1
(¢ -1y’ (¢ ~1y° AL
The stationary point is (0,8).
f’(x) > 0 on either side of the stationary point. M1
It is a point of inflection. Al
(d)
y
/; G1 | RH branch approach to asymptotes
e G1 | LH branch approach to asymptotes
o) 1 G1 | Stationary point of inflection
cao
(€)(0)
f(-2)=16/9, f(2)=0 Bl
f(S) = (—o0,0]U[16/9,0) cao B1
(if)
f(X)=—2:>X=3\/10/3 M1A1
f(x)=2=x=-36 Al | Accept 1.82 for ¥/6
f1(S) = (~0,-3/6] U[3/10/3,0) cao Al | and 1.49 for ¥/10/3
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Sticky Note

The candidate finds an expression for inverse of f but the values in the range noted do not derive from substituting appropriate values in for x.
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Sticky Note

The candidate finds an expression for inverse of f but not substitute appropriate values in for x.
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Sticky Note

The candidate uses the correct method but poor calculations lead to errors.










7. The function f'is defined by

_x’-8
(@) Write down the equations of the asymptotes on the graph of f. 2]
(b)  Find the points of intersection of the graph of /' with the coordinate axes. 2]

(c) Find the coordinates of the stationary point on the graph of f'and identify it as a maximum,
a minimum or a point of inflection. [5]

(d) Sketch the graph of £, including the asymptotes. [3]

() ThesetS =[-2,2]. Determine
i f(S).
@iy f7(S). [6]

END OF PAPER
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GCE MATHEMATICS - FP2

SUMMER 2016 MARK SCHEME

Ques Solution Mark Notes
2(a)(i) (3-0)°=9-6i—1=8-6i M1Al
(i) (3—i)* = (8—6i)2 =64—96—36=28-96i | B1 Convincing
b . .
(b) The 4" rootsare 3—iand -3 +i B1 | Must start with 3 —i and rotate
and1+3i,—1-3i B1B1
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Sticky Note

The candidate does not take note of 'hence' in the question, and uses 28-96i to find the roots.
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Sticky Note

The candidate notes all combinations of 3 and i, positive and negative, rather than rotating roots through 90o
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Sticky Note

The candidate does not take note of the 'hence' in the question, and uses 28-96i to find roots, rather than working from 3-i










(@ () Evaluate (3 -1i)? giving your answer in the form a + ib.
(ii)  Using your result, show that

(3 —i)* = 28 — 96i. 3]

(b) Hence write down the four 4th roots of 28 — 96i. [3]

© WJEC CBAC Ltd. (0978-01)
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GCE MATHEMATICS - FP2

SUMMER 2016 MARK SCHEME

Ques Solution Mark Notes
3(@) | cos46+isin4d = (cosd+isinH)’ M1
= 4icos® dsin 6 — 4icos &in0 L
+ real terms m
sin46 = 4cos® @sin @ — 4cos @sin® 6 Al
sin4g _ 4c0sO(1—sin” @ —sin’ 6)
sin@ Al
= 4cosH(1—2sin* 6)
EITHER
(b) “/4S|n40 nl4
0 =4 |cos@cos26d6
j sing@ j M1
l4
=2 I [cos@ + cos30]da Al
16
sin3g 1" Al
= Z[Sine + } This line must be seen
716
=0.219 Al
OR
/4 nl4
J-sm40 —df=4 I(l—Zsinze)dsine (M1A1)
/6 SIn nl/6
2 nl4
= 4{sin g—- gsin3 0} (A1) This line must be seen
n/6
=0.219 (A1)
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Sticky Note

The candidate tries to integrate but fails to deal with the bracket (1-2sin^2x)
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Sticky Note

The candidate tries to deal with the bracket, but fails to reach a suitable expression that can be integrated.
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Sticky Note

The candidate attempts to deal with the bracket using cos2x, but errors by noting 2-cos2x. 










(@) Use de Moivre’s Theorem to prove that, for sinf # 0,

sin40 _ )
nf 4cos€(1—2sm 0)_

(b) Hence evaluate

%sin49 de
T SiIl@ ’

6

Give your answer correct to three significant figures.
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