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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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Sticky Note

Candidate has failed to isolate the forces acting on the man.  Thus a force which was not relevant to the problem had been incorrectly included in the N2L equation.






















(b) Acrate onthe floor of another lift has mass 50 kg. The liftis descending with an acceleration
of 0-2ms~2. Find the magnitude of the reaction of the floor on the crate. [3]
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2(a)

2(b)

2(c)

2(d)

Solution

Impulse on Q = 2(7.5 - (-3))
I = 21 (Ns)

Conservation of momentum

6x5+2x%x(-3) = 6v+2x75
v = 1.5 (ms?)

Restitution equation

75-15=-e(-3-5)
e=0.75

speed after rebound = 7.5 x 0.6
= 4.5 (ms?)

Mark

M1
Al

M1

Al
Al

M1

Al
Al

M1
Al

Notes

magnitude required.

equation required.
Allow 1 sign error

cao speed required

allow one sign error
Ftv
Ftv
cao

cao allow -4.5
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Sticky Note

The direction of motion of Q was clearly indicated in the diagram so that its initial velocity is -3, when the +ve direction is to the right.  In spite of this the candidate has used +3 throughout the question losing  many marks in the process.






















Two smooth spheres P and Q, of equal radii and of masses 6kg and 2kg respectively, are
moving towards each other on a smooth horizontal table. Before collision, the speed of P is
5ms~" and the speed of Q is 3ms~1. After collision, the direction of motion of Q is reversed and
it moves with speed 7-5ms-1.

(a) Find the magnitude of the impulse exerted by P on Q. [2]
(b) Determine the speed of P after the collision. [3]
(c) Calculate the coefficient of restitution between P and Q. [3]

(d) After the first collision, sphere Q collides with a wall which is perpendicular to its direction
of motion. The coefficient of restitution between sphere Q and the wall is 0-6. Determine
the speed of Q after it has rebounded from the wall. [2]
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Q Solution Mark Notes

3.
i L
D R
AﬁA 0.7m l l A 05m
209 409
3(a) Moments about D M1  dimen correct equation
All forces, no extra
40g%0.1 + 20gx0.7 = Rcx1.4 Bl any correct moment
Al correct equation
Rc = 126(N) Al cao
Resolve vertically M1  dimen correct equation
All forces, no extra
Rc + Rp = 40g + 20g Al
Rp = 462(N) Al cao

Alternative method
Two simultaneous equations award B1 M1 A1 M1 Al Alcao Alcao
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Sticky Note

This is an unconventional but correct solution to 3(a).






















A A

The diagram shows a uniform plank AB, of mass 20kg and length 2-4 m, supported in horizontal
equilibrium by two pivots, one at C and one at D. The distance AC and the distance DB are both
0-5m. A person of mass 40kg stands at a point which is 0-6 m from B.

(@) Calculate the magnitudes of the reaction at C and the reaction at D. [7]
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Sticky Note

Candidate failed to realise that as soon as the man moves, the reactions at the pivots will no longer be the answers obtained in (a).
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Sticky Note

Candidate attempted to use Newton's method which considers the system as a whole.  However, he failed to realise that the resultant force has to move both objects with a total mass of 10kg.
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Sticky Note

Candidate has +ve direction down the plane resulting in a negative value for a.  However, he simply changes this negative value to a positive one.  This also results in an incorrect T value.
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Sticky Note

Objects are still moving with the string taut so the acceleration is the one obtained in (a).  However, candidates has incorrectly used g here.



Sticky Note

The string is now slack so the object on the slope is moving under the action of gravity only. the correct value is 9.8x0.6.  However, candidate has used the acceleration relevant when the string is still taut.
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Sticky Note

Another example of candidate inappropriately using the values from previous part to solve this problem.
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Sticky Note

An unusual and correct solution to Q6 without using the total mass of the particles.
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Sticky Note

This was an extremely common error.  Candidate correctly included friction to find the maximum value of T but omitted friction when finding the minimum.  Some candidates even said that friction must be zero when T is minimum.
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Sticky Note

Candidate failed to refer to the 'origin' when finding x and y values for the triangle.





Virite the two aigit question numboer Inside

the boxes next to the first line of your answer Lotts
Ysgrifennweh rif dau ddigid y cwestiwn yn y Answer GQJ,";‘\‘.T.
blychau gyferbyn & llinell gyntaf eich ateb Ateb YN wa
24b B
! €
& 4

'l@llllllllll



Sticky Note

Drawing a clear diagram with the centre of mass marked in would have helped candidates to identify the correct triangle and to work out the relevant sides.
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Sticky Note

A correct solution to Q8(b) with clear diagrams showing the relevant triangle and the length of the sides.
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3(b)

A—C D
0.5m A 0.7m l 0.7m
v
409 20g
Moments about C M1

40g(x — 1.9) + Rpx1.4 = 20gx0.7
Equilibrium on point of collapse

when Rp=0.

or if moments about point not C

Rc=60g, (and Rp=0 implied).

40g(x — 1.9) = 20gx0.7
X = 2.25(m)

M1

Al

dimen correct equation
All forces, no extra
oe

cao










(b) The person starts to walk towards A. Determine the greatest distance of the person
from B if equilibrium is to be maintained. [3]










Q

5(a)

5(b)

5(c)

Notes

Solution Mark
T
Q
69
.3
sino= —
5
49-T = 4a Bl
N2L applied to second particle M1
T - 6gsina = 6a Al
. 3
Adding 4g — 6g x c =10a ml
a = 0.04g = 0.392(ms?) Al
T = 3.84g = 37.632(N) Al

Using v>=u®+2as, u=0, a=0.392(c), s=1.5 M1

v2 =2 x0.04g% 1.5
V= @ =1.0844(ms2)

Using v=u+at, v=0
= \/_ - 0.6qt
t = 0.1844

Required time = 0.37(s)

&

u_—

Al

Al

(c), a=(x)0.6g M1

Al

Al
Al

Dim correct equation.
T and weight opposing
sin/cos required.

cao mag req. accept 0.4
cao accept 37.6/7

oe
Fta

cao

oe

Ft v from (b)

cao
Ft t, 2dp required.










5. Two particles P and Q, of masses 6kg and 4kg respectively, are connected by a light
inextensible string of length 2m. The string passes over a light smooth pulley fixed at the top of

a smooth plane which is inclined at an angle « to the horizontal where sina =%.

Initially, the particles are held at rest with the string just taut, with particle P lying on the plane
and particle Q hanging just over the pulley. The particles are then released.

(a) Find the magnitude of the acceleration of the particles and the tension in the string. [6]

(b) Given that particle Q is initially 1-5m above the ground, determine the speed with which
particle Q hits the ground. [3]

(c) Given that particle P does not reach the top of the plane, calculate the time that elapses
between Q reaching the ground and the string becoming taut again. Give your answer
correct to 2 decimal places. [4]










Q Solution

Mark

Notes

Take moments about B

(1.2g + 2g + 0.8g)x

A__05 I — - 06
129 l
29 0.8g9
M1
= 1.2gx2.5 + 2gx1.5 + 0.8g9%0.6 Bl
Al
Al

x = 1.62 (m)

dimensionally correct
4 terms equation, condone
no g throughout.

any correct moment
correct equation










A light uniform rod AB, of length 3m, has a particle of mass 2kg attached to its midpoint and a
particle of mass 0-8kg attached to it at a distance 0-6 m from B. Another particle of mass 1-2kg

is attached to the rod at a distance of 0-5m from A. Determine the distance of the centre of mass
of the particles from B. [4]










Q Solution

'A59

Resolve perpendicular to plane
R = 45g cosa. = (36g = 352.8)

F = 05xR = (189 = 176.4)

N2L parallel to plane

For greatest T

T = 45gsina + F
T = 279 + 18¢
T = 459 = 441(N

N2L parallel to plane

For least T
45gsina = T+F
T = 45gsina - F
T = 27g- 189

T =99 = 88.2(N)

Mark Notes
T
F
/
459
M1  accept sina
Al
ml
M1  or N2L with a=0
Dimensionally correct
All forces, T and wt opp.
Al a=0
Al cao
M1  or N2L with a=0
Dimensionally correct
All forces, T and wt opp.
F in opposite direction to
previous N2L.
Al a=0
Al cao

Condone absence of “‘greatest/least’ but if present must be correct for Al.










An object of mass 45kg lies on a rough plane inclined at an angle « to the horizontal where
tana = % . A rope, attached to the object, is held parallel to the line of greatest slope of the plane.

The coefficient of friction between the plane and the object is 0-5. The object remains stationary
on the plane. Find the least and the greatest possible values of the tension in the rope. [9]










8(a).

8(b)

Solution

Area fromAF(x) from AB(y)

ABEF 180 5
BCD 90 15
Lamina 270 X

Moments about AF
270x = 180x5 +90 x 15
270x = 2250

X = §:8.3
3

Moments about AB

270y = 180x9 +90x 6
270y = 2160

y=28

Identification of correct triangle
(10— 25/3

tand = 18-8

5
0 =tan* [%j

0 =9.50r 0 =0.165©

9
6

y

Mark

Bl
Bl
Bl

M1

Al

M1

Al

M1
Al

Al

Notes

areas correct, allow areas
in proportion 2:1:3.

cao

cao

Ftx,y

FT X, y units not required
but if present must be
correct.










8.

The diagram below shows a uniform lamina ABCDEF. The rectangle ABEF has sides
AF =18cm and EF = 10cm. The triangle BCD is isosceles with BC = CD and BD = 12cm. The
height of triangle BCD is 15¢cm.

F 10
18
A
(@) Find the distances of the centre of mass of the lamina from AF and from AB. [7]

(b) The lamina is suspended freely from the point E and hangs in equilibrium. Calculate the
angle EB makes with the vertical. [3]










8(b)

tan@ = 18—8

5
0 =tan™| 3p

0 =9.500r 0 = 0.165©

Identification of correct triangle
FlO— 25/ ?Ej

M1
Al

Al

Ftx,y

FT X, y units not required
but if present must be
correct.










(b) The lamina is suspended freely from the point E and hangs in equilibrium. Calculate the
angle EB makes with the vertical. [3]











