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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 - S2

Summer 2016 Mark Scheme

Ques Solution Mark Notes
1(a) E(W)=6 B1
E(X?)=Var(X)+[E(X)]?=6 MIA1
E(Y?)=Var(Y)+[E(Y)] =12 Al
— 2 2 2
The possibilities are (1,4); (2,2); (4,1) si B1
(b) , 3 22 o 2t , Award the M1 for multiplying
Pr=2e @& € XL € x3e” M1A1 and adding Poisson
- 0.12 | ) ) ’ AL probabilities. Accept use of

tables

© WJEC CBAC Ltd.











I

T T T T T T T 111

= P i\ -P(WIES
- O-1551-615\1=-G.133

e, 6 = 01338

MU A

e



Sticky Note

Camgymeriad cyffredin iawn. Disgybl yn meddwl gall greu dosraniad Poisson newydd o gymedr 6 (2 x 3). Disgybl ddim wedi ystyried y cyfuniadau gwahanol all greu lluoswm o 4 e.e. 1 a 4, 2 a 2 neu 4 a 1.
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Sticky Note

Disgybl wedi creu dosraniad Normal newydd ar gyfer W (6,36) sy'n anghwyir.






















1. Mae’r hapnewidynnau X, Y yn annibynnol. Mae gan X ddosraniad Poisson, cymedr 2, ac mae
gan Y ddosraniad Poisson, cymedr 3. O wybod bod W = XY, darganfyddwch
(@ gymedr ac amrywiant I, [6]

(b) P(W=4). [4]
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GCE Mathematics - S2
Summer 2016 Mark Scheme

3(a) Upper quartile = 40 + 0.674(5) x 2.5 M1 MO no working
=41.7 Al
(b)(i) | Let X=weight of a male, Y=weight of a female
Let U= X, + X, +X;+Y, +Y,
E(U)=3x40+2 x 32 =184 B1
Var(U) =3 x 2.52+ 2 x 1.5 = 23.25 Bl
185-184
1= —=0.21 M1A1
\23.25
Prob = 0.4168 Al Accept 0.417
(if)
Let W= X, + X, + X; —2(Y, +Y,) '\A/'i
E(W)=3x40-4x32=-8
Var(W) = 3 x 2.5%+ 8 x 1.5 = 36.75 M1A1
8
1=—++=+-=132 m1Al
~36.75
Prob = 0.9066 Al Accept 0.907
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Sticky Note

Cymedr yn gywir ond wedi darganfod yr amrywiant anghywir. Heb gofio fod angen 4 gwaith amrywiant un Y a 4 gwaith amrywiant Y arall.
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Sticky Note

Mae'r fformiwla newydd yn anghywir. Dyw'r disgybl hen ystyried bod angen cyfanswm 2 ci benywaidd.  






















3.

Yn achos brid (breed) penodol o gi, mae pwysaur cwn gwrywaidd (males) fel arfer wedi'u
dosrannu’n normal & chymedr 40kg a gwyriad safonol 2-:5kg. Mae pwysau’r cwn benywaidd
(females) wedi’'u dosrannu’n normal & chymedr 32kg a gwyriad safonol 1-5kg.
(@) Cyfrifwch chwartel uchaf pwysau cwn gwrywaidd y brid hwn. [2]
(b) Mae 3 chi gwrywaidd a 2 gi benywaidd o’r brid yn cael eu hapddewis.
Cyfrifwch y tebygolrwydd bod
(i) pwysau cyfunol (combined) y 5 ci yn fwy na 185kg,

(i) pwysau cyfunol y 3 chi gwrywaidd yn llai na dwywaith pwysau cyfunol y 2 gi
benywaidd. [12]
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Ques Solution Mark Notes
4(a) | UnderHo, E(X-Y)=0 B1
2 2
Var(X -Y) = % + 212 (=0.802...) (77/96) B1
H; is accepted if
X -] 1.645 M1A1
——>1.
1/0.802...
X -Y|>1.473
X -¥]> Al Accept 1.47
Sok=1.473
(b)(i) - |
Now, E(X -Y)=0.5si B1 FT k and variance
Ho is accepted if [X —Y|<1.473, ie M1
—1.473< X -Y <1.473 Al
, _1473-05 _ o
1= sz M1Al Accept 1.08
-1.473-0.5
z,=——=-2.20 Al
> \0.802
Required probability = 0.8621 — 0.0139 m1 Accept 0.8599 —0.0139
(i) = 0.848 Al Accept 0.846
An appropriate comment, eg .
B1 FT probabilities greater than 0.5

The test is unlikely to detect small differences.

This is a very high error probability.

© WJEC CBAC Ltd.











Question

Leave

number Blank
Rhif y Gadewch
Cwestiwn yn wag
A . XM_M!M«,\\S'L) Y oMy 12.5%)
A J \ 7~ A r_—- ['4
(o> m/wvy—é\! AV
lﬁHAAﬁF EVQ%d W= -;2 - 37 ‘i% ‘;%?
Zaon (g, =) Y MN(WML%\
T 327
/\]@\‘L\
wen (0, E5)
P(W 2 ¢) = 0.05
Pl2>z=)= 005
ZA
Z4C L La4q
Wt
c=  16aaQbEZ < 14737
Z4
IZ-Y 1 > 14332 / L
(b) (l) Mg-M\}= 0-'5
Zw=Y-9 wunloes, B2 )
4 00U -1 4F32 Ly c14732) = | - PUc-148BD) P (ly >l4~7§\
20(wW > 1 4) - p(Z > ’m—“)
_P(==> 109)
- 5.13149 y
O(W < -1473D) =Pz ¢ 1273202 )
7 Ja 62 ’
Plzc -2.20) -
-P(%v 2-2)
= O- 0139
003+ ¢-i%74 = 0-1618
- |—0-1951% Og@gz v &

(i) Moe /(\e\mqo(muﬂ

/)a/\f\adwm e'n mfg




Sticky Note

Heb son fod yna tebygolrwydd uchel o wneud camgymeriad. 
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Sticky Note

Heb ystyried y modiwlws ar gyfer y rhanbarth critigol. h.y mae angen 
P(-1.47 < x + y < 1.47) er mwyn ddod i'r casgliad anghywir. 
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Sticky Note

Camgymeriad cyffredin yma.
Ddim yn ystyired y cymedr ar gyfer X - Y fel 0.5.
 
















Mae X, Y yn hapnewidynnau annibynnol fel bod X yn N(u,, 1-5%) ac Y yn N(y,, 2:5).
Er mwyn profi’r rhagdybiaethau

Ho:me=p, 5 Hytpo#u,

mae hapsampl o faint 8 yn cael ei gymryd o ddosraniad X a hapsampl o faint 12 yn cael ei
gymryd o ddosraniad Y. Mae cymedrau’r ddau sampl yn cael eu dynodi ag x ac y yn 0l eu trefn.
Y lefel arwyddocad fydd 10%.

(a) Darganfyddwch y rhanbarth critigol yn y ffurf |>_c—)7 | > k, lle mae gwerth k i'w
ddarganfod. [5]
(b) () Osyw u, —pu, =05, darganfyddwch y tebygolrwydd o ddod i'r casgliad anghywir
trwy dderbyn H,,.

(i)  Rhowch sylwadau am eich canlyniad yn (i). [9]

DIWEDD Y PAPUR
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Ques Solution Mark Notes
6(a) P(Y<8)=P(X>12) M1 | Award the M1 for stating that Y
=08 Al is uniform on [0,10]
(b)(i) Y=20-X B1
(i) | P(XY >64) =P[X(20 — X) > 64] M1
= P(X?— 20X + 64 < 0) Al
The critical values are 4 and 16 Al
OR P[(X —4)(X —16)]<0
The required region is X < 16 Al
(c) Prob =0.6 Al
EITHER
Prob density of X is f(x) = 0.1 (10 < x < 20) si Bl
2 Limits may be left until the next
E(XY) = j(zox—xz)xidx M1Al Y line
10
10
1 X3 20
= —|10x* - = Al
10 31,
= 66.7 (200/3) Al
OR
E(XY) = 20E(X) — E(X?) (M1)
E(X) = 15 (B1)
E(X?) =Var(X)+[E(X)] (M1)
~100/12+225 (700/3) (A1)
E(XY) = 66.7 (200/3) (A1)
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Sticky Note

Mae'r disgybl wedi ail-drefnu’r anhafaledd yn gywir ac yn barod i'w ddatrys. Dydi'r disgybl heb wedyn datrys yr anhafaledd cwadratig. 
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Sticky Note

Disgybl ddim wedi ail-drefnu na datrys yr anhafaledd cwadratig yn gywir. Heb wirio'r ateb o debygolrwydd negyddol. 
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Sticky Note

Wedi amnewid Y = (20 - X) yn gywir ond heb lwyddo i ail-drefnu’r anhafaledd cyn datrys. 
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Sticky Note

Wedi llwyddo ail-drefnu a datrys yr anhafaledd cwadratig. Heb ddarganfod P(X<16) yn gywir. h.y. rhifiadur o (16-12) nid (20-16).










6.

3

Mae darn o linyn 20cm o hyd yn cael ei dorri ar bwynt wedi’i hapddewis. Mae hyd y darn hiraf yn
cael ei ddynodi gan Xcm ac mae hyd y darn byrraf yn cael ei ddynodi gan Ycm. Gallwch dybio
bod X wedi’'i ddosrannu’'n unffurf ar y cyfwng [10, 20].

(a) Darganfyddwch P(Y < 8). 2]

(b) (i) Mynegwch Y yn nhermau X.
(i) Darganfyddwch P(XY > 64). [6]

(c) Cyfrifwch E(XY). [3]
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