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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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Q Solution Mark Notes

6(a)
A2 -1 each error
6(b) Resolve vertically M1  equation, no missing,
no extra force. sin/cos
Scos60° + R = 259 Al
Resolve horizontally M1  equation, no missing
no extra force. sin/cos
F= Ssin60° Al
F = 0.3R Bl used
0.3R = Ssin60°
= V3 S
2x0-3
055+ R = 25¢g
V3 oo N .
0.5S + S =25x98 m1l  eliminating one variable
2x0-3
Depends on both M’s
S = 72.34 (N) Al cao
R = 208.83 (N) Al cao
6(c) Moments about A M1  equation, no missing,
no extra force. dim
correct
Sx = 25¢g x 5c0s60° Al LHS correct

Al RHS correct
25%x9-8x5xcos60°
72-340711
8.46(69 Al cao
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6.

Mae’r diagram yn dangos rhoden unffurf AB, hyd 10 m a mas 25 kg, mewn cydbwysedd terfannol
gyda’i phen (end) A ar ddaear lorweddol arw, a phwynt C yn gorwedd ar beg sefydlog llyfn.
Mae’r rhoden wedi’i goleddu ar ongl 60° i'r ddaear.

60°

Mae'’r pellter AC yn xm a’r cyfernod ffrithiant rhwng y rhoden a’r ddaear yw 0-3.

(@)

(b)

()

Lluniadwch ddiagram yn dangos yr holl rymoedd sy’n gweithredu ar y rhoden. Labelwch

bob pwynt a grym yn glir. [2]

Darganfyddwch faint yr adwaith yn C a maint yr adwaith normal yn A. [8]

Darganfyddwch werth x. [4]
DIWEDD Y PAPUR
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GCE Mathematics - M3

Summer 2016 Mark Scheme

Q Solution Mark Notes
1(b) I av = I dt M1  correct sep. of variables
30-2v
% In[30-2v| = t(+C) A1A1l Al forIn[30-2y|
A2 all correct, any form.
Whent=0,v=28 ml initial conditions used
C = 1 In14
2
R
2 |30-2v
2t 14 . .
= ml correct inversion at any
30-2v
stage ft similar expression
30-2v = 14e*
v = 15-7¢% Al any correct simplified
expression
Limiting value of v = 15 Bl cao. Allow if e, k>0.
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Sticky Note

Roedd llawer o'r ymgeiswyr, fel yr ymgeisydd yma, wedi gwneud y camgymeriad o roi  -2 yn lle   -½ o flaen y log wrth integru. Roedd eraill wedi anghofio'r arwydd minws. 




























1.

Mae gronyn sydd & mas 60kg yn symud ar hyd yr echelin-x llorweddol o dan weithred grym
llorweddol cyson 1800N. Maint gwrthiant i fudiant y gronyn yw 120vN, lle vms~" yw cyflymder
y gronyn. Ar amser ¢ = 0 eiliad, mae’r gronyn yn symud & chyflymder 8ms~".

(b) Darganfyddwch fynegiad ar gyfer v ar amser ¢. Darganfyddwch werth terfannol
(limiting) v. [7]
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Q Solution Mark Notes

2(a). x = Asinwt + Bcosot.
3—): = v = Awcosot - Bosinot. Bl
¢’
dt?
Hence,
2
((jjT;( = - X Al  convincing

Therefore motion is SHM

= - Ao’sinot - Bw?cosmt M1

Value of x at centre of motion =0 B1

Amplitude a = value of x whenv =0

Awcosot - Bosinot = 0 M1

tanot = é
B

sinot = A cosot = 5 ml  either expression
v A? + B? VA% + B?

a=A A +B B

VA? 4+ B2 VA? 4+ B2
a = JA?+B? Al cao
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Sticky Note

Roedd llawer iawn o'r ymgeiswyr yn ei chael yn anodd i ddarganfod osgled y mudiant ac roedd rhai, fel yr ymgeisydd yma, yn credu fod y gronyn yng nghanol y mudiant pan fo t = 0, sef x = B.
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Mae gronyn yn symud ar hyd yr echelin-x fel bod ei safle xm ar 6l amser ¢ eiliad yn cael
ei roi gan

x = Asinwt + Bcos wt.

Dangoswch fod y gronyn yn symud & Mudiant Harmonig Syml. Nodwch werth x ar ganol
y mudiant a darganfyddwch osgled y mudiant. [7]
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Q Solution Mark Notes

4(a). Use of N2L 8g—0.4v* = 8a M1
196 — v? _20vd—v Al use ofa:vd—v,convincing
dx dx
20vdv .
4(b dx = M1  correct sep variables
(b) -[ J.196—v2 P
X (+C) = 20x—%|n‘196—v2‘ AlAl Al forln\196—v2\,

Al all correct
X (+C) = —10In‘196—v2‘

Whenx=0,v=0 m1l
C = -10In196
X = 10In 196 5 Al cao
196 —-v
Whenv =10
196
X = 10In %-714( ) Al cao
4(c) 196-v —203—\/
I dt :I 220dv M1  correct sep variables
142 —y?
Y4 ) A1AL A1 for IntatY).
=214 "4y 14-v
Al all correct
Whent=0,v=0 ml used
C=0 Al
_5 14 +v
7 |14-v
ekt = la+v ml  inversion
14 —-v
el'4t 1
vV = 14[ J Al cao any correct expres.
+
Whent=2
v = 12.39 Al cao
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Sticky Note

Roedd nifer o'r ymgeiswyr, fel yr ymgeisydd yma, wedi anghofio lluosi gyda'r 20 wrth integru.




























4.

Mae gwrthrych sydd & mas 8kg yn cychwyn o ddisymudedd ac yn disgyn yn fertigol o dan
ddisg¥rchiant. Ar amser ¢ eiliad, mae’r gwrthrych wedi disgyn pellter x metr, a'i gyflymder yw
yms~'. Yn ystod y mudiant tuag i lawr, mae’n dod o dan effaith grym gwrthiannol 0-4v>N.

(c) Darganfyddwch fynegiad ar gyfer v ar amser ¢ a thrwy hyn darganfyddwch werth v pan
mae ¢ = 2. [8]
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Q Solution

5 Speed of A just before string becomes taut
is given by
V2 = u?+2as, a=(+)9.8, s=(1.8-0.2)
V2 = 0+2x9.8x1.6
v = 5.6 (ms?)

Impulse = change in momentum
Apply to A

J =2x%x56-2v

Apply to B

J = b5v

Solving simultaneously
2%x56-2v = 5v

v = 11.2
Speed of B = 1.6 (ms™)
J = 5v = 8(Ns)

© WJEC CBAC Ltd.
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Sticky Note

Roedd llawer o'r ymgeiswyr, fel yr ymgeisydd yma, wedi gwneud y camgymeriad o roi'r pellter naill ai yn 1.8 neu yn 2 yn hytrach na 1.6 yn yr hafaliad yma i ddarganfod gwerth v.




























Mae gronyn A, sydd & mas 2kg, yn gorwedd ar ymyl arwyneb llorweddol. Mae llinyn
anestynadwy ysgafn, hyd 1:8m, yn cysylltu gronyn A a gronyn arall B, sydd & mas 5kg, sy'’n
gorwedd ar yr arwyneb 0-2m o’r ymyl fel bod AB yn berpendicwlar i'r ymyl. Mae’r arwyneb ar
uchder 2m uwchben y ddaear. Wedyn mae gronyn A yn cael ei wthio yn araf deg dros yr ymyl.
Darganfyddwch faint cyflymder B pan mae'n dechrau symud a’r tensiwn ergydiol (impulsive
tension) yn y llinyn. [8]
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Sticky Note

Dyma enghraifft o gamgymeriad eithaf cyffredin. Mae'r ymgeisydd yma wedi defnyddio sin60° yn hytrach na cos60° wrth gydrannu'n llorweddol a fel arall wrth gydrannu'n fertigol.



Sticky Note

Mae'r ongl yma yn anghywir yn y diagram.











