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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 5681 10.5 2.6 14 75.3 100
2 5673 3.4 1 4 84.2 99.8
3 5603 5.1 1.5 6 84.2 98.6
4 5573 3.6 1.8 5 72 98.1
5 5648 6.6 2.6 10 65.7 99.4
6 5643 5.4 2.2 8 67.9 99.3
7 5616 3.5 1.6 5 69.7 98.8
8 5639 6.8 2.2 9 75.1 99.2
9 5548 4.6 1.9 7 65.5 97.6

10 5344 4.1 2.4 7 58.8 94
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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 – C1 


SUMMER 2016 MARK SCHEME 


1. (a) (i) Gradient of AB = increase in y M1 


     increase in x 


Gradient of AB = 
1
/2 (or equivalent)  A1 


(ii) A correct method for finding the equation of AB using the 


candidate’s value for the gradient of AB. M1 


Equation of AB :    y – 2 = 
1
/2 (x – 4)    (or equivalent)


(f.t. the candidate’s value for the gradient of AB)   A1 


Equation of AB :    2y = x    (or equivalent)  


(f.t. one error if both M1’s are awarded)  A1 


(b) A correct method for finding the length of AB(AC) M1 


AB = 125 A1 


AC = 80 A1 


k = 
5
/4 (c.a.o.) A1 


(c) (i) Equation of BD :    x = 4     B1 


(ii) Either:  


An attempt to find the gradient of a line perpendicular to AB 


using the fact that the product of the gradients of perpendicular 


lines = –1. M1 


An attempt to find the gradient of the line passing through C 


and D using the coordinates of C and D. M1 


– 2 =   m – 5   (o.e.)


         4 – (– 2) 


(Equating candidate’s derived expressions for gradient, f.t. 


candidate’s gradient of AB) M1 


m = – 7      (c.a.o.) A1 


Or: 


An attempt to find the gradient of a line perpendicular to AB 


using the fact that the product of the gradients of perpendicular 


lines = –1.        M1 


An attempt to find the equation of line perpendicular to AB 


passing through C(or D)   (f.t. candidate’s gradient of AB) M1 


m – 5 = – 2[4 – (– 2)]  


(substituting coordinates of unused point in the candidate’s  


derived equation) M1 


m = – 7      (c.a.o.) A1 












Sticky Note

The candidate uses the coordinates of C and D to find an expression for the gradient of CD. This expression is then put equal to - 2.












Sticky Note

The candidate shows that the gradient of CD is - 2 and then uses this fact, together with the coordinates of C, to find the equation of CD. Substituting in the coordinates of D in this equation gives m = - 7.












Sticky Note

This time, the candidate uses the coordinates of D to find the equation of CD in terms of m. Substituting in the coordinates of C in this equation again gives m = - 7.
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1.	 The points A, B, C have coordinates (– 6, – 3), (4, 2), (– 2, 5), respectively. 


	 (a)	 (i)	 Find the gradient of AB.


	 (ii)	 Find the equation of AB and simplify your answer.	 [5]


	 (b)	 Find the lengths of AB and AC. Hence find the value of the constant k such that
		  AB = kAC, giving your answer in its simplest form.	 [4]


	 (c)	 The point D has coordinates (4, m), where m is a constant.


	 (i)	 Write down the equation of BD.


	 (ii)	 Given that CD is perpendicular to AB, find the value of m.	 [5]


2.	 Simplify                     .	 [4]


3.	 The curve C has equation                          . The point P, whose x-coordinate is 2, lies on C.


	 Find the equation of the tangent to C at P.	 [6]


4.	 Use the binomial theorem to express               in the form              , where a, b are integers
	 whose values are to be found.	 [5]


5.	 (a)	 Express x2 + 4x – 8 in the form (x + a)2 + b, where a and b are constants whose values 
are to be found.	 [2]


	 (b)	 Use an algebraic method to solve the simultaneous equations y = x2 + 4x – 8 and
		  y = 2x + 7.	 [4]


	 (c)	 Draw a sketch illustrating geometrically the results of both part (a) and part (b).	 [4]


6.	 (a)	 Find the range of values of k for which the quadratic equation


9x2 + 8x – 2k = 0


		  has two distinct real roots.	 [4]


	 (b)	 Solve the inequality x(5x – 7) x 6.	 [4]
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5. (a) a = 2, b = – 12      B1 B1 


(b) x
2
 + 4x – 8 = 2x + 7       M1


An attempt to collect terms, form and solve the quadratic equation in x 


either by correct use of the quadratic formula or by writing the 


equation in the form (x + n)(x + m) = 0, where n  m = candidate’s 


constant        m1 


x
2
 + 2x – 15 = 0  (x – 3)(x + 5) = 0  x = 3, x = – 5


(both values, c.a.o.) A1 


When x = 3, y = 13, when x = – 5, y = – 3   


    (both values, f.t. one slip) A1 


(c) 


A positive quadratic graph M1 


Minimum point (– 2, – 12) marked       


(f.t. candidate’s values for a, b) A1 


A straight line with positive gradient and positive y-intercept B1 


Both points of intersection (– 5, – 3), (3, 13) marked 


(f.t candidate’s solutions to part(b)) B1 


x 


(– 5, – 3) 
O 


y 


(– 2, – 12) 


(3, 13) 












Sticky Note

The candidate has drawn both the curve and the line and has indicated the coordinates of the two points of intersection and the coordinates of the minimum point. The poor nature of the graph around the minimum point has been condoned












Sticky Note

This candidate has done everything correctly except for noting the x-coordinate of the minimum point. 












Sticky Note

Even though the two points (- 5, - 3) and (3, 13) have been marked on the curve, the straight line has not been drawn and therefore these points cannot be interpreted as the points of intersection of the curve and the line.
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9. (a) Either: showing that f (2) = 0   


Or:   trying to find f (r) for at least two values of r M1 


f (2) = 0   x – 2 is a factor  A1 


f (x) = (x – 2)(8x
2
 + ax + b) with one of a, b correct M1 


f (x) = (x – 2)(8x
2
 + 18x – 5) A1 


f (x) = (x – 2)(4x – 1)(2x + 5)   


(f.t. only 8x
2
 – 18x – 5 in above line) A1 


Special case  
Candidates who, after having found x – 2 as one factor, then find one 


of the remaining factors by using e.g. the factor theorem, are awarded 


B1 for final 3 marks 


(b) Either: f (2·25) = 0·25  8  9·5 


(at least two terms correct, f.t. candidate’s derived 


      expression for f) M1 


f (2·25) = 19 [f.t. only for f (2·25) = – 1∙25 from 


   f (x) = (x – 2)(4x + 1)(2x – 5)] A1 


Or: f (2·25) = 91·125 + 10·125 – 92·25 + 10 


(at least two of the first three terms correct) M1 


f (2·25) = 19    (c.a.o.)  A1 


0973/01 GCE Mathematics C1 MS Summer 2016/LG 












Sticky Note

This is one of the very few candidates who managed to get the correct answer using the original expression for f with decimals. Note how much computation is involved.












Sticky Note

Candidates who used the original expression for f were usually more successful if they used fractions rather than decimals.












Sticky Note

This method involving the remainder theorem was successfully used by a small number of candidates. Surprisingly, perhaps, all the coefficients in the long division are integers.
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8.	 (a)	 Given that y = 10x2 – 7x – 13, find       from first principles.	 [5]


	 (b)	 Given that                       , find the value of        when x = 9.	 [4]


9.	 The polynomial f (x) is given by


f (x) = 8x3 + 2x2 – 41x + 10.


	 (a)	 Factorise f (x).	 [5]


	 (b)	 Hence or otherwise, evaluate f (2·25).	 [2]


10.	 A rectangular sheet of metal has length 24 m and width 9 m. Four squares, each of side x m, 
where x < 4·5, have been cut away from the corners of the rectangular sheet, as shown in the 
diagram below. The rest of the metal sheet is now bent along the dotted lines to form an open 
tank in the form of a cuboid.
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	 (a)	 Show that the volume V m3 of this tank is given by


			   V = 4x3 – 66x2 + 216x.	 [2]


	 (b)	 Find the maximum value of V, showing that the value you have found is a maximum 
value.	 [5]


END OF PAPER











