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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 3431 4 1.6 6 67 99.8
2 3420 7.5 2.2 9 83.8 99.5
3 3424 3.7 0.7 4 92.1 99.6
4 3415 5.3 2.1 8 66.4 99.4
5 3406 4.1 2.1 8 51.6 99.1
6 3422 6.8 2.3 10 67.5 99.6
7 3404 8.5 2.8 11 77.5 99
8 3421 5.2 1.8 8 65.1 99.5
9 3375 4.5 1.7 6 75.6 98.2

10 3364 2.5 1.7 5 49.1 97.9
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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 – C3 


SUMMER 2016 MARK SCHEME 


1. (a) 0 1 


 /20 1·025402923 


 /10 1·111347018 


3 /20   1·296432399 


 /5 1·695307338 (5 values correct) B2 


(If B2 not awarded, award B1 for either 3 or 4 values correct) 


Correct formula with h =  /20 M1 


I   /20  {1 + 1·695307338 + 4(1·025402923 + 1·296432399) + 


        3     2(1·111347018)} 


I  14·20534263  ( /20)  3 


I  0·7437900006 


I  0·74379 (f.t. one slip) A1 


Note: Answer only with no working shown earns 0 marks 


(b)  /5   /5 


 e
sec²x dx = e1


    e
tan²x dx M1


           
0  0 


 /5


 e
sec²x dx  2·02183 (f.t. candidate’s answer to (a)) A1 


     
0 


Note: Answer only with no working shown earns 0 marks 












Sticky Note

This candidate has tried to use the fact that 1 + tan2x = sec2x but has done so in a totally incorrect way.












Sticky Note

This is a better attempt at using the answer to part (a) together with the fact that 1 + tan2x = sec2x. The rules of indices are applied correctly but the candidate multiplies by the integral of e1 rather than by just e1 itself. This was a common error.












Sticky Note

The candidate has got full marks in part (a) for a correct answer of 0.74379. It seems that he/she then argues that since the integral of sec2x is tan x, the answer to part (b) must be 0.86243, the square root of 0.74379.
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1.	 (a)	 Use Simpson’s Rule with five ordinates to find an approximate value for the integral 


		  Show your working and give your answer correct to five decimal places.	 [4]


	 (b)	 Use your answer to part (a) to deduce an approximate value for the integral 


	 [2]


2.	 (a)	 Find all values of θ in the range 0° X θ X 360° satisfying


	 3 cosec θ (cosec θ – 1) = 5 cot2 θ – 9.	 [6]


	 (b)	 Find all values of φ in the range 0° X φ X 360° satisfying


	 2 cosec φ + 3 sec φ = 0.	 [3]


3.	 The curve C is defined by


x2 + 3xy + 2y3 – 2x = 21. 


	 The point P has coordinates (– 5, 2) and lies on C.


	 Find the value of      at P.	 [4]


4.	 A function is defined parametrically by


x = 4 sin 3t, y = 2 cos 3t.


	 (a)	 Find and simplify an expression for       in terms of t.	 [4]


	 (b)	 Find and simplify an expression for       


	 (i)	 in terms of t,


	 (ii)	 in terms of y.	 [4]


© WJEC CBAC Ltd.
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4. (a) candidate’s x-derivative = 12 cos 3t  B1       


candidate’s y-derivative = – 6 sin 3t B1 


dy = candidate’s y-derivative  M1 


dx    candidate’s x-derivative 


dy = – 1 tan 3t           (c.a.o.)  A1 


dx       2          


(b) (i) d dy = – 3 sec
2


 3t        (f.t. dy = k tan 3t or k sin 3t  only)  B1 


dtdx      2 dx             cos 3t      


Use of d
2
y = d dy  candidate’s x-derivative M1 


dx
2
    dtdx


d
2
y = – 1 sec


3
 3t or – 1          (c.a.o.) A1 


dx
2


8 8 cos
3


 3t
 


(ii) d
2
y = –  1 (f.t. d2


y = m sec
3


 3t or     m   only)     B1 


dx
2  y3 


dx
2


cos
3


 3t
 












Sticky Note

A neat, clear and concise solution to the whole question.












Sticky Note

Since the expression is unsimplified, the candidate earns A0.  



Sticky Note

The candidate is still, however, able to earn the final B1 mark.












Sticky Note

This expression is unsimplified.



Sticky Note

The candidate earns B1 for differentiating the above expression correctly but M0 for dividing by 4 sin 3t rather than 12 cos 3t.
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10. (a)   4  4x + 3 + 3 


hh(x) =  5x – 4   M1  


 5  4x + 3 – 4 


        5x – 4  


hh(x) =  16x + 12 + 15x – 12 A1 


  20x + 15 – 20x + 16 


hh(x) =  x           (convincing) A1   


(b) h
-1


(x) = h(x) B1 


h
-1


(– 1) = h(– 1) = 1          (awarded only if first B1 awarded) B1 
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Sticky Note

The candidate correctly shows that hh(x) = x but then interprets h-1(x) as the reciprocal of h(x).












Sticky Note

Poor algebraic manipulation prevents the candidate from correctly simplifying his/her expression for hh(x).












Sticky Note

This is another example of poor algebraic manipulation but this time the candidate also tries to involve the derivative of h(x).
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8.	 (a)	 Show, by counter-example, that the following statement is false.
		  ‘If the integers a, b, c, d are such that a is a factor of c and b is a factor of d, then
		  (a + b) is a factor of (c + d).’ 	 [2]


	 (b)	 Solve the equation
			   | 5x + 4 | = – 7x.	 [4]


	 (c)	 The diagram shows a sketch of the graph of y = f (x). The graph passes through the points 
(– 3, 0) and (5, 0) and has a minimum point at (1, – 6).


	 (i)	 The graph of y = 4f (x + a) passes through the origin. Write down the possible values 
of a.


	 (ii)	 The y-coordinate of the stationary point on the graph of y = bf (x + 2) is 4. Write 
down the value of b.	 [2]


9.	 The function f has domain (– ∞, 12] and is defined by


	 (a)	 Find an expression for f –1(x).	 [4]


	 (b)	 Write down the domain of f –1.	 [2]


10.	 The function h is defined by


	 (a)	 Show that hh(x) = x. 	 [3]


	 (b)	 Use the result of part (a) to write down an expression for h –1(x).
		  Hence evaluate h –1(–1).	 [2]


END OF PAPER
© WJEC CBAC Ltd.
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