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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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GCE MATHEMATICS - FP3

SUMMER 2016 MARK SCHEME

Ques Solution Mark Notes
1 Consider
X =1rcosé M1
=cos 1+ 2tand) =cos O + 2sin O Al
dx .
— =-sin@+2cosd
40 Bl
(The tangent is perpendicular to the initial line
where) dx =0. M1
do
sind =2cos@
tand =2 Al
0=1.11(63) Al or 0<0<” =0<tand<1
This lies outside the domain for the curve, hence 4
no point at which the tangent is perpendicular to Al

the initial line.
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Mae'n gwneud gwall algebraidd wrth geisio differu gwraidd.
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4(a)

(b)

©)
(ii)

The equation is
cosh260 —-8cosh@ -k =0

Substituting for cosh26,
2cosh? @ —8cosh@—(k +1) =0

8+72+8k
4

cosh@ =

Ifk<—-9, 72 + 8k < 0 so no real solutions.

Ifk= -8,

cosh9=¥= 1.292....2.707...

6 =0.75, 1.65
There is a repeated root when k =-9

There will be only one real root if the smaller root
of the quadratic equation in (a) <1, ie

8—-72+8k -
4

N72+8k >4

k>-7

1

M1
Al
ml

Al

M1Al

Al

Bl

M1

Al

M1
Al

Allow +

Allow k = -9 to be included here
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Sticky Note
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Sticky Note

Mae'r differiad cyntaf yn gywir ond mae'r ail ddifferiad yn anghywir. Hefyd, nid yw'n gwneud unrhyw ymgais i werthuso'r deilliadau pan fydd 
x = 1

















4. Mae'r ffwythiant f wedi’i ddiffinio ar y parth [0, «) gan
f(0) =cosh26 — 8coshé.
Ystyriwch yr hafaliad f(8) = k, lle mae k yn gysonyn.

(a) Dangoswch nad oes gan yr hafaliad wreiddiau real os yw k <-9. [4]

(b) Datryswch yr hafaliad pan mae k = -8, gan roi eich atebion yn gywir i ddau le degol. [3]

(c) Darganfyddwch

(i) werth & fel bod gan yr hafaliad wreiddyn sy’n cael ei ailadrodd,

(i) set o werthoedd k lle mae gan yr hafaliad un gwreiddyn real yn union. [5]
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Ques Solution Mark Notes
6(a)(i) ¢
Let f(x)=(3-sinhx)®
_A
f'(x) :%(B—Sinh X) 5 x (—cosh x) M1Al
f'(1) =-0.1907... Al
Since this is less than 1 in modulus, the sequence
is convergent. Al
Let g(x)=sinh™*(3—-x°)
0'(%) = ————— x (-5x") M1AL
1+(3-x°)°
g'() =—2.236... Al
Since this is greater than 1 in modulus, the
sequence is divergent. Al
ii
(i Successive approximations are
1
1.127828325 M1A1
1.100939212
1.107049937
1.105684578
1.105990816 Al
(since the sequence oscillates) the value of the
root is 1.106 correct to three decimal places. Al
(b) L
The Newton-Raphson iteration is
s x x° +sinhx -3
5x* + cosh x M1Al
Successive approximations are .
1 Allow any starting value
1.126056647
1.106546041 MIAL
1.105935334
1.105934755
1.105934754 ) ) A1 | This last value must be seen for Al
The value of the root is 1.105935 correct to six
decimal places. Al
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Mae'r differiad cyntaf yn gywir ond mae'r ail ddifferiad yn anghywir. Hefyd, nid yw'n gwneud unrhyw ymgais i werthuso'r deilliadau pan fydd 
x = 1
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Sticky Note

Mae'n ceisio differu'r ffwythiant anghywir
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Sticky Note

Mae'r differiad yn anghywir oherwydd ei fod yn methu â defnyddio'r rheol cadwyn ac nid yw'n gwneud unrhyw ymgais i amnewid x=1

















6.

Mae gan yr hafaliad
x> +sinhx =3
wreiddyn o sy’'n agos i 1.

(@ Mae'n cael ei awgrymu y gallai dilyniannau iterus yn seiliedig ar yr ad-drefniadau
(re-arrangements) canlynol o’r hafaliad gael eu defnyddio i ganfod gwerth o.

. x= (3—sinhx)%
. x= sinh‘1(3—x5)

(i) Drwy enrhifo deilliadau priodol, dangoswch fod un o’r dilyniannau hyn yn
gydgyfeiriol (convergent) a’r llall yn ddargyfeiriol (divergent).

(i)  Gan gymryd x, = 1, defnyddiwch y dilyniant cydgyfeiriol i ddarganfod gwerth « yn
gywir i dri lle degol. [12]

(b) Defnyddiwch y dull Newton-Raphson i ddarganfod gwerth « yn gywir i chwech lle degol.
[6]
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Ques Solution Mark Notes
7(a) 7
I, =—1J'x”d(0032x) M1
2 0
= —l[x“ cos 2x | o1 j nx"'cos2xdx AlAL
2 24
N M1
= ——+— | x"d(sin2x
b danag
= —n—+ﬂ[x”*15in ZXI; _nh=1 L, | AL
2 4 4
" n(n-1
- T, T .
2 4
(b)
Tt Bl
l, = jsm 2xax = —%[cos 2xf =0
0
4
T
I, =-"--3l, M1
AN A Al FT their lo for this Al
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Mae'r integryn 7, wedji'i roi, ar gyfer n > 0, gan

/4
I, = J x"sin2xdx.
0

(@) Argyfern > 2, dangoswch fod

(b)  Enrhifwch 1,, gan roi eich ateb yn gywir i'r cyfanrif agosaf.
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