Lines, Coordinates and Functions: Examiner’s Report
Q1.

For students who were comfortable with the pair of inequality signs, part (a) proved to be straightforward. Most solved the inequalities by operating simultaneously on both sets and were able to write down the solution almost immediately. Some worked with one end of the inequality only, ending up with 3= x ≤ 3 or −1 = x ≤ 7. Part (b) was even more successfully answered with the majority of students scoring both marks. A few lost marks by omitting 0 from their list of integers which satisfied both inequalities.

Q2.

Follow through method marks were allowed in parts of this question. In part (b) joining plotted points with straight line segments and not a curve, particularly around the turning points was penalised. 

Q3.

The table was almost always completed correctly and most students drew a smooth curve through their correctly plotted points although occasionally (3, 3.125) was plotted inaccurately. For part (c), far less were able to link the given equation to solve with that of the curve. For those that did, they often lost an easy mark by using the line y = 3.5 drawn only to its first point of intersection with the curve; a lot drew y = 7 as their line. Students who gave no evidence of using a curve but who got x = 1.7 say were not awarded any marks unless they had demonstrated that they had indeed used the curve and not obtained their solution by trial and error.

Q4.

Many values were given correctly in part (a). The most common error was in giving and answer of 3 or –3 for x = –1. Plotting points was quite well done in part (b); nearly all candidates realised that a curve was needed to join the points. Not all candidates knew how to answer part (c). Common errors included reading from the line y = 1 or giving the solutions as coordinates rather than values. Few candidates marked the intersection with their curve to show where they were attempting to read off the values. Reading accurately was spoilt sometimes by poorly drawn curves.

Q5.

The tariff for each part of the question was two marks. Taking this into account, and the relative ease of the question for able candidates, the normal rules of requiring a method mark before the accuracy mark could be awarded were relaxed here. Some candidates in part (a) thought f−1(x) meant the reciprocal of f(x) and some thought in part (b) gf(x) meant g(x) × f(x). Incorrect simplification, of a correct initial expression, was the cause of most marks lost in part (b) though good candidates, familiar with the topic of functions, scored well in both parts.
Q6.

Those candidates who understood functions generally got part (a) correct. Likewise, those candidates who understood the meaning of f−1(x) generally gained full marks in part (b). However, it was disappointing to see a significant number of candidates unable to deal with (−3)2 correctly in part (c) as −34 was a common incorrect answer. The most common error in (d) was to multiply the two functions together rather than form the required composite function. Some candidates did get the correct expression in part (i) but then incorrectly simplified their expression by dividing both terms by 4. In part (ii) the solution x = 0 was sometimes not given alongside x = −5.

Q7.

The values of y corresponding to positive values of x were generally worked out correctly. There was less success with the negative values, especially the value of y at = −1. In part (b) values were generally plotted accurately and the points joined with a smooth curve, although the occasional set of straight line segments was also seen. Part (c) proved beyond most candidates. Correct solutions were split between those who connected up the whole question and drew the straight line with equation y = x + 3. They were then able to pick out the required values of x for the two marks. Other candidates restarted, rearranged the equation and solved it, usually by factorisation. If the two values of x were given then the marks were awarded. Some candidates spotted that x = 4 satisfies the original equation, but without any of the two approaches shown they did not score any marks.

Q8.

Many students found this question challenging. There were attempts to find the gradient of the line but this was rarely followed by correct thinking. The most successful method was by using differences and taking steps up the line; for example steps of 4 units up for each 2 steps across. However this often resulted in an answer of 12, failing to get the correct answer by not adding the initial step of 4.

Q9.

Many candidates worked out the x distance and the y distance from A to C, giving the answer (9, 18), failing to recognise that they needed to add these values to A (2, 3) to get the coordinates of C. Many were not able to work on their own initiative to solve this question.

Q10.

Many students recognised that the first step was to find the gradient of the perpendicular. Whilst some were successful, many wrote this as 2 or −2 or 1⁄2. This then needed to be used in the equation y = mx + c where y = 3, x = −2 and m was their gradient. Some substituted in the equation y = mx − c which was acceptable but these students then struggled to adapt their value of c to a correct final answer. A common error shown by students who knew that they needed to use the gradient of −7 1⁄2 was to write their gradient as −1⁄2x which could not get the appropriate marks. Centres are advised to instruct their students to write x so that it is clear it is not part of their denominator. Some students plotted the graph of y = 2x − 5 using a table of values but generally gained no marks.

Q11.

Candidates in GCSE Mathematics usually struggle with transformation of functions and this question was no exception. In part (a), less than a quarter could show that they understood that −f(x) was a reflection of the curve in the x axis and that (0, 4) and (−4, 4) reflected to (0, −4) and (−4, −4) respectively, but half of these could show an inverted parabola with a maximum point shown at (−2, 0). Many candidates lost a mark as their inverted parabola was hastily drawn and did not pass through the required points. 

In part (b), very few candidates could write y = f(x − 6) as the required equation of the translation with y = f(x + 6) and y = f(x) + 6 being the most common wrong answers, with a few gaining the mark for writing y = (x − 4)2.

Q12.

Candidates generally had more success with part (a) than part (b). In part (a) when an attempt at a translation in the x axis direction was seen it was as likely to be that of y = f(x + 3) as that of the required y = f(x - 3). Some sketches were rather too rough to be able to award any marks. Candidates would be well advised to look for those points where the graph passes through integer coordinates and transform these points carefully. In part (b) the transformation of y = f(½ x) was clearly confused with the required transformation of y = 2f(x) and                 y = f(x) + 2.

Q13.

Understanding of transformations of functions is generally very poor, with the vast majority of students not even attempting this question. In part (a), parts (i) and (ii) were more usually seen correct than part (iii). In part (b), it was rare to see the transformation described as a translation and even rarer to see this then described by either a correct vector or by 4 units in the correct direction. Occasionally, one or the other was seen correct, but rarely both together.

Q14.

This, the last question on the paper, was answered poorly by all but a handful of students. In part (a) the incorrect response (0, −2) was often seen along with a variety of other incorrect answers. 
In part (b) of the question, the lines drawn on the graph to represent y = f(x − 1) were often not parallel to y = f(x). Some students who did draw a parallel line drew it to pass through the point 
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. A significant proportion of students did not attempt the question.

Q15.

This question was poorly answered. It was clear that only a small minority of candidates were well practised in the technique of completing the square. Candidates who realised what was required often went on to carry out this technique but then spoiled their responses by writing a = −4, b = 5. Other candidates wrote (x + 4)2 +5 then a = 4, b = 5. This was clearly incorrect working and could not be awarded the marks. "8" and "21" were commonly seen incorrect answers. Part (b) was answered correctly by only a small minority of candidates with many of the more able candidates failing to see the connection between the two parts of the question. 
Q16.

There were many different approaches to this question, but equally many who chose not to attempt it. A significant number substituted (−1,2) and (2,8) in turn into the equation of line A, hoping to find the point of intersection. Some tried to draw sketches of the lines, but usually these were not sufficiently accurate, and needed to be supported with additional working. Few candidates were able to work out the gradient of the line B correctly. Some appeared to that the lines would only intersect if they were perpendicular. The best solutions came from using the equation of line B as y=2x+4 and equating the y-intercept on both lines. Some compared the gradient with equal success.

Q17.

Many students were able to find the gradient of the line 2y = 3x − 4 or the gradient of the line passing through the points A and B, but relatively few were able to find both of these correctly. Correct reasons were often based on examples rather than by a direct appeal to the formula m1 × m2 = −1, e.g. "the gradient of the line perpendicular to 2y = 3x − 4 has to be 
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". Students should be advised to show their methods clearly, e.g. by quoting a suitable general formula for calculating gradients, before attempting to use it.

Q18.

This question was not well understood. Partial marks were awarded for a few students who were able to establish the coordinates of B as (0, 5) and/or C as (10, 0).

 

 

1MA1 Practice Tests: Lines, coordinates and functions mark scheme – Version 1.0 

	

	Question
	Working
	Answer
	Mark
	Notes

	1
	(a)
	
	(4.5, 3)
	2
	B1B1

	
	(b)
	Identifies 2 & 7 as sides

“2”2 + “7”2

√(“2”2 + “7”2)


	7.28
	4
	B1

M1 “2” & “7” must be identified as sides

M1 dep

A1 awrt 7.28

	2
	(a)
	
	–3, (1), –1, –3, 1, 17
	2
	B2 for all correct, B1 for 3 or 4 correct

	
	(b)
	All points plotted correctly from their table

Curve
	
	2
	B1 ft if at least B1 scored in (a) Plotting tolerance ± ½ sq

B1 ft if B1 scored from plotting points. 

Must be attempt at a smooth curve & not line segments

	3
	(a)
	x

1.5

3

6

y

3.75

3

3.75


	
	2
	B2 all 3 correct

If not B2 then B1 for 2 correct



	
	(b)
	
	2
	M1(ft if at least B1 scored in (a)) for at least 5 points plotted correctly  ± ½ square

A1 for correct curve between x = 1 and x = 6

	
	(c)
	y = 3.5 drawn
	1.7, 5.3
	2
	M1

A1 ft graph which gives at least 2 roots

NB: Sight of just one correct solution with no method shown gets M0 A0

	4
	(a)
	(–2,7), (–1,1), (0,–1), (1,1), (2,7)
	1, –1, 7


	2
	B2 all 3 correct 

(B1 for 1 or 2 correct)

OR

M1 for attempt to plot x2 

M1 for attempt to draw x2 

	
	(b)
	
	Curve drawn
	2
	M1 at least 4 points plotted from their table; all points ±1 small square

A1 cao for correct curve drawn

OR

M1 for curve 2x2 seen, or parabolic curve drawn through (0,–1)

A1 cao for correct curve drawn

	
	(c)
	
	0.6 to 0.8

–0.6 to –0.8


	2
	M1 for identification of intersection of their curve with x axis, or one solution stated.

A1 for both solutions.

Accept solutions as 0.6 to 0.8 or –0.6 to –0.8 OR ft from any drawn curve crossing the x-axis (±½ square)

	5
	(a)
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	2
	M1 for 
[image: image7.wmf]2

3

-

=

x

y

 or x = 3y – 2 or x + 2 = 3y
must reach 2nd stage

A1 Ans only = M1A1 must be a function of  x

	
	(b)
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	2
	M1

A1 cao 

Do not isw if correct answer is seen in body and extra incorrect operations take place. Ans only = M1A1

	6
	(a)
	
	11
	1
	B1 cao

	
	(b)
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y – 5 = 2x
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x – 5 = 2y
	2
	M1
for a correct first stage – subtract 5 from both sides or divide all terms by 2 

NB Accept f(x) in place of y

	
	(c)
	
	–16
	1
	B1 cao

	
	(d)

(i)
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	3
	M1

B1 for correct expansion of (2x + 5)2

A1 for 
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 or a correct fully or partially factorised expression

	
	(d)

(ii)
	4x(x +5) (= 0)   or   x(4x + 20) (=0) 

or   2x(2x + 10) (=0) or x(x + 5) (=0)
	x = 0,  x = −5
	2
	M1 or for e.g.
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A1 for both solutions

	7 
	(a)
	
	2, –1, 2, 7
	2
	B2 for all correct 

(B1 for 2 or 3 correct)

	
	(b)
	
	Correct graph
	2
	M1 (dep on at least B1) for at least 6 points from their table plotted correctly 

A1 cao for fully correct graph

	
	(c)
	x2 – 3x – 4 = 0

(x – 4)( x + 1) = 0
	–1, 4
	2
	M1 for line y = x + 3 drawn correctly or for reduction to correct  3 term quadratic (=0) and :
(x ± 1)(x ± 4) 
or formula using a = 1, b= – 3  and c = – 4, allow one sign error in the formula, 
or 
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A1 cao

	8
	
	
	16
	3
	M1 for a correct first step in a process to find q, e.g. a right-angled triangle drawn with correct vertical and horizontal lengths shown or correctly finding the difference in x coordinates and the difference in y coordinates of any two of the three given points

M1 for a complete method to find q
A1 cao

	9
	
	
	(11, 21)
	3
	M1 for 5 – 2 or 9 – 3 OR 3 or 6 as long as these are not related to the 3 from A or multiple 3 or  9,18 

M1 for 2 + 3 × “3” and 3 + 3 × “6”

OR for 5 + 2 × “3”  and 9 + 2 × “6”

OR for 2 + 3 × “3”  (=11) and (y =) 2 × ‘11’ – 1

A1 cao

SC: B1 if no method shown and answer shows x coordinate as 11 or y coordinate as 21.

	10
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	3
	M1 for gradient  
[image: image19.wmf]m

1

=

 or 
[image: image20.wmf]2

1

-

   
M1 for substitution of x = −2,  y = 3 into their y = mx + c where c  is a constant to be found

A1 for 
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	11
	(a)
	
	sketch


	 
	M1 for inverting the parabola, so  maximum is at ( –2, 0 )

A1 for parabola passing  through all three of the points  ( –2, 0), (0, –4), ( –4, –4)  

	
	(b)
	
	y = f (x – 6)
	1
	B1 for y = f (x – 6) or y  = (x – 4)2  oe

	12
	(a)
	
	Parabola through 

(4, –1), (2, 3), (6, 3) (3, 0) (5, 0)
	2
	B2 for a parabola with min (4, –1), through (2, 3), 

(6, 3),(3, 0), (5, 0)

(B1 for a parabola with min (4, –1) or 

a parabola through (2, 3) and (6, 3) or 

a parabola through (3, 0) and (5, 0) or
a translation of the given parabola along the x-axis by any value other than +3 with the points (–1, 3) (0, 0) 

(1, –1) (2, 0) (3, 3) all translated by the same amount)

	
	(b)
	
	Parabola through 

(1, –2), (0, 0), (2, 0)
	2
	B2 parabola with min (1, –2), through (0, 0) and (2, 0) 

(B1 parabola with min (1, –2) or 

parabola through (0, 0), (2, 0) (-1, 6) and (3, 6))

	13
	(a) 

(i)
	Diagram enlarged.

Cross changed to filled in circle.
	
	1
	B1 cao

	
	(a)

(ii)
	Diagram enlarged.

Cross changed to filled in circle.
	
	1
	B1 cao

	
	(a)

(iii)
	Diagram enlarged.

Cross changed to filled in circle.
	
	1
	B1 cao

	
	(b)
	Diagram enlarged.

Cross changed to filled in circle.
	
	1
	B1 for a correct transformation, eg. translation of 
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 or translation of 4 units in the negative  y-direction, oe.

	14
	(a)
	
	(0,−1)
	1
	B1 cao

	
	(b)
	
	Straight line drawn 
	2
	M1 for a horizontal translation of 1 unit.

A1 for straight line drawn parallel to  y= f(x) through O from (–1.5, 3) to (1.5, –3)

	15
	(a)
	
	a = 4, b = 5
	3
	M1 for sight of (x – 4)2

M1 for (x – 4)2 – 16 + 21

A1 for a = 4, b = 5

OR

M1 for  x2 – 2ax + a2 + b

M1 for –2a = – 8 and  a2 + b =21

A1 for a = 4, b = 5

	
	(b)
	
	(4, 5)
	1
	B1 ft

	16*
	
	
	Yes with explanation
	3
	M1 for Line A: writes equation as y = 1.5x + 4 or gives the gradient as 1.5 or constant term of 4 

OR for Line B: shows a method which could lead to finding the gradient or gives the gradient as 2 or constant term of 4 or calculates a sequence of points including (0,4) or writes equation of line as y = 2x + 4

M1 shows correct aspects relating to an aspect of Line A and an aspect of Line B that enables some comparison to be made eg gradients, equations or points.

C1 for gradients 1.5 and 2 and Yes with explanation that the gradients are different or states the lines intersect at (0,4) or explanation that interprets common constant term (4) from equations

OR

M1 for a diagram that shows both lines drawn and  intersecting at (0,4)

M1 for a diagram that shows both lines and their intersection point identified as (0,4)

C1 for Yes and states the intersection point as (0,4)

	17*
	
	2y = 3x − 4

y = 
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x − 2; m = 
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	No with reason
	4
	M1 for 
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M1 for method to find gradient of AB, e.g. 
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A1 for identifying gradients as 
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C1 (dep on M1) for a conclusion with a correct reason, eg No as product of 
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 is not −1, ft from their two gradients

	18
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	5
	B1 for stating B as (0, 5) or OB = 5 (could be written on the diagram)

B1 for C as (10, 0) or OC = 10 (could be written on the diagram) or  A is (-10, 10) or ft from their BC
M1 gradient of DA = 
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M1 for substitution of  x = –13,  y = 0 or x = –10,  y = 10 in their equation

A1 
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National performance data from Results Plus

	
	Original source of questions:
	
	
	
	
	Mean score of students achieving grade:

	Qu
	Spec
	Paper
	Session

YYMM
	Qu
	Topic
	Max score
	Mean 

% all
	ALL
	A*
	A
	B
	C
	D
	E

	1
	4MA0
	2H
	1305
	Q07
	Coordinates in 2D
	6
	86
	5.13
	5.87
	5.51
	4.72
	3.2
	1.25
	0.42

	2
	4MA0
	2H
	1206
	Q13ab
	Graphs of cubic functions
	4
	86
	3.45
	3.8
	3.56
	3.26
	2.68
	1.51
	0.42

	3
	4MA0
	1H
	1506
	Q16
	Graphs of reciprocal functions
	6
	69
	4.13
	5.01
	4.07
	3.67
	3.24
	2.37
	1.07

	4
	5MB3H
	3H
	1206
	Q11
	Graphs of quadratic equations
	6
	69
	4.12
	5.8
	5.19
	4.19
	3.25
	2.4
	1.47

	5
	4MA0
	2H
	1206
	Q19
	Functions
	4
	65
	2.58
	3.68
	2.79
	1.38
	0.42
	0.09
	0.02

	6
	4MA0
	1H
	1401
	Q20
	Functions
	9
	53
	4.76
	7.89
	5.68
	3.42
	1.41
	0.47
	0.25

	7
	1MA0
	1H
	1406
	Q15
	Graphs of quadratic equations
	6
	47
	2.83
	5.41
	4.36
	3.38
	2.32
	0.8
	0.12

	8
	5MB3H
	3H
	1406
	Q11
	Gradients
	3
	44
	1.31
	2.78
	2.08
	1.37
	0.68
	0.23
	0.18

	9
	5MB3H
	3H
	1303
	Q18
	Gradients
	3
	38
	1.13
	2.57
	1.86
	1.09
	0.62
	0.29
	0.17

	10
	5MB2H
	2H
	1406
	Q17
	Gradients
	3
	30
	0.91
	2.63
	1.7
	0.92
	0.3
	0.05
	0.03

	11
	1MA0
	1H
	1303
	Q25
	Transformation of functions
	3
	22
	0.67
	2.41
	1.59
	0.85
	0.46
	0.23
	0.12

	12
	1MA0
	1H
	1206
	Q26
	Transformation of functions
	4
	14
	0.57
	2.58
	1.24
	0.43
	0.1
	0.02
	0

	13
	1MA0
	1H
	1506
	Q24
	Transformation of functions
	4
	14
	0.57
	2.57
	1.41
	0.5
	0.13
	0.04
	0.02

	14
	5MB3H
	3H
	1411
	Q22
	Transformation of functions
	3
	12
	0.36
	2
	0.64
	0.31
	0.25
	0.17
	0

	15
	1MA0
	1H
	1306
	Q25
	Solve quadratic equations
	4
	11
	0.44
	2.88
	1.19
	0.28
	0.08
	0.05
	0.03

	16
	1MA0
	2H
	1311
	Q25
	Gradients
	3
	10
	0.29
	1.86
	0.83
	0.21
	0.02
	0
	0

	17
	1MA0
	1H
	1411
	Q24
	Gradients
	4
	3
	0.1
	2.16
	0.9
	0.16
	0.01
	0
	0

	18
	5MB2H
	2H
	1411
	Q12
	Gradients
	5
	2
	0.09
	0.5
	0.33
	0.05
	0.03
	0
	0

	
	
	
	
	
	
	80
	
	
	
	
	
	
	
	


2





4





6





8





2





4





6





0





x














_1521523692.unknown

_1521523700.unknown

_1521523704.unknown

_1521523706.unknown

_1521523707.unknown

_1521523705.unknown

_1521523702.unknown

_1521523703.unknown

_1521523701.unknown

_1521523696.unknown

_1521523698.unknown

_1521523699.unknown

_1521523697.unknown

_1521523694.unknown

_1521523695.unknown

_1521523693.unknown

_1521523684.unknown

_1521523688.unknown

_1521523690.unknown

_1521523691.unknown

_1521523689.unknown

_1521523686.unknown

_1521523687.unknown

_1521523685.unknown

_1521523676.unknown

_1521523680.unknown

_1521523682.unknown

_1521523683.unknown

_1521523681.unknown

_1521523678.unknown

_1521523679.unknown

_1521523677.unknown

_1521523672.unknown

_1521523674.unknown

_1521523675.unknown

_1521523673.unknown

_1521523670.unknown

_1521523671.unknown

_1521523668.unknown

_1521523669.unknown

_1521523667.unknown

