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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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SUMMER 2016 MARK SCHEME

Ques Solution Mark Notes
2(a)(i) (3-i)>=9—6i—1=8—6i M1A1
(i) (3—i)* = (8—6i)’ =64—96i—36=28-96i | B1 Convincing
b . .
(b) The 4" rootsare 3—iand-3+1i B1 | Must start with 3 —i and rotate
and1+3i,—1-3i B1B1

© WJEC CBAC Ltd.











Question

number
Rhif y
Cwestivn
2
()
(o (-
Liv
($-60 - 64 - 960y 2002
(20 2% - 960
{h)
‘ ﬁa&wmhl 2 QR -GbL
2%-3-(
'Efﬁa A Q -
[21: (60 | |

Ay

<~ 06 (CC‘:-B ARCDE + (ESm‘&@Q&G%

"+ 100% (o5 TL5E5" ¢ ISNEL-S6SY)

%_"‘ (60"(cos 161.565° + 150 [615%s°)

2 e 100" (Cos 2515(5° & o dSIS6ST)

27 s V“‘?(’C%S‘L 1-S65 ° +i5h R41-565°)

)
2/ - | 43¢ =

2V --2 r t

?""* > '*‘\ ~3¢

=3 —(

Leave
Blank
Gadeweh

¥h Wag

)
5




Sticky Note

Nid yw'r ymgeisydd yn cymryd sylw o'r 'trwy hynny' yn y cwestiwn, gan weithio o 28-96i. Er bod atebion cywir yma, ni ellir dyfarnu marciau am ran (b)
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Sticky Note

Er bod yr atebion yn gywir, ni ellir dyfarnu marciau gan nad yw'r ymgeisydd wedi cymryd sylw o'r 'trwy hynny', ac wedi gweithio o 28-96i.
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Sticky Note

Mae'r ymgeisydd wedi gweithio o 28-96i yn lle cymryd sylw o'r 'trwy hynny' yn y cwestiwn.
















(@ (i) Enrhifwch (3 -1), gan roi eich ateb yn y ffurf a + ib.
(i) Gan ddefnyddio eich canlyniad, dangoswch fod

(3 —i)* = 28 — 96i. 3]

(b)  Trwy hyn, ysgrifennwch bedwar pedwerydd isradd 28 — 96i. [3]

() WJEC CBAC Cyf. (0978-51)










Question
number
Rhif y
Cwestiwn
© Tty iy
i) §
(5) E\nh-—é Jo = L}»(_.-mﬁ—(l"?g:n?'@'\/
Sind-
WA e
b | 0P
e
- L"’ g(ﬁg @(Cﬂ‘;z@ -.‘*g?nz-é'\’
v
(e
= 4 % (oser o (45 20
! = G dve Gso
7o :
e i@ﬁ}w@ Vs Seé
g . ~2Sinle
AL .
- 1l’lq, |
Fa b .
L\ R | ~
(A w = Sné- %: Sin 28
"2 )+ Li(SineCre + b ! -
q‘ ( \l :"*—72'_2_ 7T (G & Co‘}@(osfler
e
r — iy Ty
T = —l + g’ /Sl %41& ) + l/‘) (‘ Ca(@(:os'l@ qﬂ@
= p VALY EP) <
S~ e
8
r - -l #-1 + T
3T = L
T = = - 0 .66y

Leave
Blank
Gadewch
v wag











Y ins& £ -"?(;'mh@)

(26 (0828 - gra 1)

0320« b $intd < Clmn 6

f— 25t téd

leosBlresr o)

Hosey, rostfl

=, Yeos2h

, esit

1

e

L '

/

0391

Leave
Biank
Gadewceh
yi1 wag











(.CJD.S‘Q . L'(:“<§>Lt

d t R ¢ 7z - 3 F <L z =4
(o5 o 45 Go ~ | Casd o+ (o5 (58 + E@osditn 9 £4FEHs

. 1 E. G, &
‘J‘ C-{G-n$ %L&\r\ e “’LL' S\b, ‘9“

:)Lf‘ MWQL . }/\L“-hc).\ Di:]c‘" f"'\(l,"-{\

(s 2 40eos® 28O = G i (5%

cS'f\ ”éaf:’) 8 C( CG\S"?@ — Le Cm s IS S""/\.-L o}

5“\» 2

= lresso (s 2 - 57D >

= Geos e (CosTaD

‘SLI-\ (__eQ - (/{_ Co 8 o (‘1 1 - 2 9‘«11‘9 >

S &2

g

¥

N e b Y

N

r‘rw A . RN . ‘ P o N
'L{J CoSsI CEwTETT) = Lg\\ﬂ)&(?’ ((Cod &/
[V
£
oy

o 1

‘ v
?‘K (G;.)S @73 e ?’/C_EJK’D& =
dﬁ ‘“‘)’*’5 g
; . E
l /'/?_as‘ @) \ =€:’E’~ﬁ Q
F— [£]
)_,_ 2 L L&) J

Leave
Blank
Gadewch
yn wag

















GCE MATHEMATICS - FP2

SUMMER 2016 MARK SCHEME

Ques Solution Mark Notes
3(@) | cos46+isin46 = (cosé +isinH)* M1
= 4icos® @sin @ — 4icos &5in0 L
+ real terms m
sin46 = 4cos® @sin @ — 4cos@sin® 6 Al
sindd _ 4c0sO(1—sin” @ —sin’ 6)
sin@ Al
= 4cosH(1—2sin* 6)
EITHER
(b) /4 nl4
J'SIMH 49:4J'cos¢9c052¢9d6? M1
sing K
l4
=2 I [cos @ + cos30]d @ Al
16
sin30 """ Al
= 2[sim9 + } This line must be seen
716
=0.219 Al
OR
/4 nl4
j M40 - 4 [ 1~ 2sin’ O)dsing (M1AD)
sind e
2 nl4
= 4{sin 6— gsin3 9} (A1) This line must be seen
nl6
=0.219 (Al)
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Sticky Note

Mae'r ymgeisydd yn trin y gromfach yn llwyddiannus trwy ddefnyddio cos2x, ond wedyn yn mynd rownd mewn cylchoedd wrth geisio integru.
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Sticky Note

Mae'r ymgeisydd yn delio â'r gromfach trwy nodi cos2x, ond wedyn mae'r ymgeisydd yn drysu rhwng cos2x a (cosx)^2
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Sticky Note

Mae'r ymgeisydd yn ceisio delio gyda'r gromfach ond wedyn yn ceisio integru (cosx)^3 yn anghywir.
















(@) Defnyddiwch Theorem de Moivre i brofi, ar gyfer sin@ # 0, bod

sin46 _ rein?
S0 —40059(1 2sin 9)_

(b)  Trwy hyn enrhifwch

T
45in40 de
z sind ’

6

Rhowch eich ateb yn gywir i dri ffigur ystyrlon.
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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

© WJEC CBAC Ltd.











Question Leave
Number Blank
Rhif y Gadewch
Cwestiwn yn Wag
OL# = Lsec | My x M, >~A
Al '?_,ﬁc:u\b‘
O A 7 . 55“2
—_——
e (Zsealh 2sec 8-\
{4~y = ()C’)L!\ f{‘\r :
J o .
G- ol — Vbt (O Sect)
v brlg 2.6 | Y
Ll Lgec §) (j ) = ool [ -5<cd)
“'l:\) —4’23 5-€C9j7ﬁm@+tw9 = bebufl + E?,M{ﬁ
**L\j* Zv(»ecﬂ tbon ) = =25 Cand e and] |
4= L Y — bt = -2 Cand %?;@3/@)
Cog b
() x=o y = tand 0
O e
/() Y Cecd ) LEa Bt tc-ab“\ %}‘*‘f"x
\ 1 2 /
[ (et 3enl Y
\ ‘L 2z J '

08



Sticky Note

Mae'r ymgeisydd yn methu â darganfod y croesdoriad ag achelin-x, ond wedyn yn ceisio darganfod canolbwynt.
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Sticky Note

Er bod yr hafaliad yn anghywir, mae'r ymgeisydd wedi ceisio darganfod yr echreiddiad yn gywir.
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Sticky Note

Mae'r ymgeisydd yn methu â darganfod y canolbwynt  ond mae'r ymgeisydd yn defnyddio'r wybodaeth yn gywir i geisio cyfrifo'r echreiddiad.
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Sticky Note

Mae'r ymgeisydd yn gwneud gwall gyda'r croesdoriad ag echelin-x, ond wedyn yn defnyddio'r dulliau cywir ar gyfer y canolbwynt a'r echreiddiad.
















(b) Hafaliad yr hyperbola H yw
x>—y2=1.
(i) Dangoswch mai hafaliad y normal i H yn y pwynt P(secé, tan@) yw
xsin@ + y = 2tan@.
(i)  Mae’r normal hwn yn cwrdd &'r echelin-x yn y pwynt Q. Dangoswch fod locws

canolbwynt PQ wrth i & amrywio yn hyperbola. Darganfyddwch ei echreiddiad
(eccentricity) a chyfesurynnau ei ffocysau. [12]
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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

Mae'r ymgeisydd yn drysu rhwng deilliad f a gwrthdro f.
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Sticky Note

Mae'r ymgeisydd yn darganfod mynegiant ar gyfer gwrthdro f, ond nid yw'n gosod gwerthoedd priodol i mewn am x ar unrhyw adeg.
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Sticky Note

Mae'r ymgeisydd yn creu mynegiant ar gyfer gwrthdro f, ond nid yw'r gwerthoedd yn yr amrediad yn deillio o amnewid gwerthoedd priodol i mewn ar gyfer x.
















7.

Mae'r ffwythiant /' wedi’i ddiffinio gan

(@)

(b)

(c)

(ch)

(d)

_x3-8
Ysgrifennwch hafaliadau’r asymptotau ar graff 1. 2]
Darganfyddwch groestorfannau graff /'a'r echelinau cyfesurynnol. 2]

Darganfyddwch gyfesurynnaur pwynt arhosol ar graff /'a nodwch a yw’n uchafbwynt
(macsimwm), yn isafbwynt (minimwm) neu’n bwynt ffurfdro. [5]

Brasluniwch graff f, gan gynnwys yr asymptotau. [3]

Mae'r set S = [- 2, 2]. Darganfyddwch
i f(S).
@iy f7S). [6]

DIWEDD Y PAPUR
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