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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 899 4.7 2.3 7 67.6 99.7
2 897 7.9 2.7 10 79.1 99.5
3 899 8.1 2.9 10 81.2 99.7
4 886 6.4 3 10 63.7 98.2
5 896 8.6 4.3 13 66 99.3
6 878 6.1 4 13 46.9 97.3
7 868 4.8 3.6 12 40.2 96.2
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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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1. The diagram shows a piston, of mass 0·8 kg, enclosed in a horizontal tube and attached to a
light spring of natural length 0·2 m and modulus of elasticity 625 N. The other end of the spring
is fixed to the end of the tube at point B.
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Initially, the piston is held at rest at a point A with the spring compressed a distance of 0·1 m, so 
that AB is the compressed length of the spring.

(a)	 Calculate the elastic energy stored in the spring.	 [2]

The piston is then released. During the subsequent motion, it is subjected to a resistance to 
motion of constant magnitude 46 N.

(b)	 Determine the velocity of the piston when the spring reaches its natural length.	 [5]





Sticky Note
Some include potential energy in the work-energy principle equation. Others use 46 N without working out the workdone against resistance.  This candidate has made both errors.
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3. A vehicle of mass 4000 kg is travelling up a slope inclined at an angle α to the horizontal, where

sin α =      . The engine of the vehicle is working at a constant rate of 90 kW.

(a)	 Calculate the resistance to the motion of the vehicle at the instant when its speed is 
4·8 ms–1 and its acceleration is 1·2 ms–2.	 [6]

(b)	 Determine the maximum velocity of the vehicle when the resistance to motion has 
magnitude 12 800 N.	 [4]

2
49









Sticky Note
Common errors are the omission of the resistance or the component of weight in the N2L equation.  Here, the candidate has omitted both in (a) and the component of weight in (b).
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4. At time t = 0, an aeroplane A has position vector (3i + 5j + 20k) m and is flying with
constant velocity (– i + 2j + k) ms–1.
At time t = 0, another aeroplane B has position vector (– 2i + xj + 15k) m, and is flying with
constant velocity (3i – 4j + 2k) ms–1.

(a)	 Find expressions for the position vector of A and the position vector of B at time t s.	 [3]

(b)	 Determine an expression for AB2, where AB is the distance between A and B at time t s.
[4]

(c)	 Given that the shortest distance between A and B occurs at t = 5, calculate the value
		 of x.	 [3]
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Sticky Note
Substituting for t=5 before differentiating to get an expression in x, then differentiating wrt x, forgetting that x is a constant here.
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6. A particle of mass 3 kg moves on a horizontal plane. At time t = 0, the particle has position vector
– 2i + 3j m, where i and j are unit vectors along the x-axis and y-axis respectively. At time t s, the 
particle moves with velocity v ms–1 given by

v = 4sin2t i + 15cos5t j.

(a)	 Find the magnitude of the force acting on the particle at time t =       s.	 [5]

(b)	 Determine the position vector of the particle at time t s.	 [4]

(c)	 Calculate the time and the distance of the particle from the origin when it crosses the 
y-axis for the first time.	 [4]
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Sticky Note
The variable velocity is treated as if it is a constant velocity to find the position vector


Sticky Note
When substituting for t, many candidates lost the i and j vectors.
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7. One end of a light rod of length l metres is freely jointed to a fixed point O and the other end is
attached to a particle of mass m kg. The particle is projected so that it describes a vertical circle.
The speed of the particle at the highest point, u ms–1, is a quarter of its speed at the lowest point
of the circle.

(a)	 Show that                   .	 [3]

(b)	 When the rod is inclined at an angle θ to the downward vertical,
(i)	 find an expression for the tension in the rod in terms of m, g and θ.
(ii)	 determine the value of θ when the tension in the rod becomes zero.	 [9]
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Sticky Note
Many candidates incorrectly used the expression for u from part (a) losing 5 marks.
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1(a) EE = 
l


x 2


2


1 
 , =625, x=(+/-)0.1, l=0.2 M1 


 EE = 
20


10625


2


1 2






  


 EE = 15.625 (J)    A1 


 


 


 


1(b) KE = 
280


2


1
v  (= 0.4v


2
)   B1 


 WD by resistance = 46  0.1 (= 4.6)  B1 


 


 Work-energy Principle   M1 3 terms, no PE. 


 
2


1
0.8v


2
 + 46  0.1 = 15.625   A1 FT their EE 


 0.4v
2
 = 15.625 – 4.6 


 0.4v
2
 = 11.025 


 v = 
40


02511






 


 v = 5.25 (ms
-1


)     A1 cao 
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    Q   Solution   Mark  Notes 


 


 


3(a) T = 
v


P
, P = 901000, v = 4.8   M1 si 


 T = 
84


100090






     A1 si 


 T = 18750 


 


 N2L      M1 dim correct, all forces 


        T, R opposing. 


 T – mgsin - R = ma    A1 


 18750 – 40009.8  
49


2
 - R  =  40001.2 A1 


 R = 18750 – 1600 – 4800 


 R = 12350 (N)     A1 cao 


 


 


 


3(b) N2L with a = 0    M1 all forces. 


 T = 
v


100090
     B1 si 


 T - 1600 – 12800 = 0    A1 


 v = 6.25 ms
-1


     A1 
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    Q   Solution   Mark  Notes 


 


 


4(a) r = p + tv     M1 used 


 rA = (3 – t)i + (5 + 2t)j + (20 + t)k  A1 


 rB = (-2 + 3t)i + (x - 4t)j + (15 + 2t)k  A1 


 


 


 


4(b) rB - rA =     M1 


 (-5 + 4t)i + (x - 5- 6t)j + (-5 + t)k  A1 ft (a) similar expressions. 


 


 AB
2
 = x


2
 + y


2
 + z


2
    M1 


 AB
2
 = (-5 + 4t)


2
 + (x – 5 -6t)


2
 + (-5 + t)


2
 A1 cao 


 


 


 


4(c) Differentiate     M1 powers reduced 


 
dt


dAB 2


2(-5 + 4t)(4) + 2(x – 5 -6t)(-6) 


     + 2(-5 + t)(1) 


 -40 + 32t -12x + 60 + 72t – 10 + 2t = 0 m1 equating to 0. 


 106t + 10 = 12x 


 When t = 5 


 x = 45      A1 cao 
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    Q   Solution   Mark  Notes 


 


 


6(a) a = 
dt


dv
      M1 differentiation attempted. 


        Vectors required. 


 a = 8cos2t i - 75sin5t j   A1 


  


 At t = 
2


3
, (a = -8i + 75j)   m1 substitution of t. 


 Magnitude of force = 3 22 758    M1 or F = 3(-8i + 75j) 


            =  226.28 (N)  A1 cao 


 


6(b) r =  t2sin4 i + 15cos5t j dt   M1 integration attempted 


 r = -2cos2t i + 3sin5t j (+ c)   A1 


 At t = 0, 


 -2i + 3j = -2i +c    m1 


 c = 3j      A1 


 r = -2cos2t i + 3sin5t j + 3j 


 


 


 


6(c) Particle crosses the y-axis when 


 -2cos2t = 0     M1 


 2t = 
2



 


 t = 
4



      A1 cao 


 


 Distance from origin = 3sin(5
4



) + 3 m1 substitute t into r 


            = 0.88 (m)  A1 cao 
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    Q   Solution   Mark  Notes 


 


 


7(a) Conservation of energy   M1 


 0.5m(4u)
2
 = mg(2l) + 0.5mu


2
   A1 


 16u
2
 = 4gl + u


2
 


 u
2
 = gl


15


4
     A1 convincing 


 


 


 


7(b)(i) Conservation of energy   M1 


 0.5m(4u)
2
 = 0.5mv


2
 + mgl(1 - cos)  A1 


 v
2
 = 16u


2
 – 2gl + 2glcos 


 v
2
 = 


15


34
gl + 2glcos    A1 


 


 N2L towards centre of circle   M1 


 T - mgcos = 
l


mv2


    A1 


 T = 
15


34
mg + 3mgcos    m1 If M1s gained, substitute 


for v
2
. 


 T = 
15


mg
(34+ 45cos)    A1 any correct form 


 


 


 


7(b)(ii) when T = 0, cos  = 
45


34
     M1 putting T = 0 in acos ± b 


  = 139.1º     A1 Ft cos = a, a<0. 
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