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General Marking Principles for Higher Mathematics

This information is provided to help you understand the general principles you must apply 
when marking candidate responses to questions in this Paper.  These principles must be 
read in conjunction with the Detailed Marking Instructions, which identify the key 
features required in candidate responses. 

(a) Marks for each candidate response must always be assigned in line with these General 
Marking Principles and the Detailed Marking Instructions for this assessment. 

(b) Marking should always be positive.  This means that, for each candidate response, 
marks are accumulated for the demonstration of relevant skills, knowledge and 
understanding:  they are not deducted from a maximum on the basis of errors or 
omissions. 

(c) Credit must be assigned in accordance with the specific assessment guidelines. 

(d) Candidates may use any mathematically correct method to answer questions except in 
cases where a particular method is specified or excluded. 

(e) Working subsequent to an error must be followed through, with possible credit for the 
subsequent working, provided that the level of difficulty involved is approximately 
similar.  Where, subsequent to an error, the working is easier, candidates lose the 
opportunity to gain credit. 

(f) Where transcription errors occur, candidates would normally lose the opportunity to 
gain a processing mark. 

(g) Scored-out or erased working which has not been replaced should be marked where 
still legible.  However, if the scored-out or erased working has been replaced, only 
the work which has not been scored out should be judged. 

(h) Unless specifically mentioned in the specific assessment guidelines, do not penalise:

• working subsequent to a correct answer 
• correct working in the wrong part of a question 
• legitimate variations in solutions 
• a repeated error within a question 

 
Definitions of Mathematics-specific command words used in this Paper are: 

Determine:  obtain an answer from given facts, figures or information; 

Expand:  multiply out an algebraic expression by making use of the distributive law or a 
compound trigonometric expression by making use of one of the addition formulae for 
sin( )A B±  or cos( )A B± ; 

Express:  use given information to rewrite an expression in a specified form; 

Find:  obtain an answer showing relevant stages of working; 

Hence:  use the previous answer to proceed; 

Hence, or otherwise:  use the previous answer to proceed; however, another method may 
alternatively be used; 

Identify:  provide an answer from a number of possibilities; 

Justify:  show good reason(s) for the conclusion(s) reached; 
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Show that:  use mathematics to prove something, eg that a statement or given value is 
correct — all steps, including the required conclusion, must be shown; 

Sketch:  give a general idea of the required shape or relationship and annotate with all 
relevant points and features; 

Solve:  obtain the answer(s) using algebraic and/or numerical and/or graphical methods. 
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Detailed Marking Instructions for each question 

Question Expected response 
(Give one mark for each ) 

Max 
mark

Additional guidance
(Illustration of evidence for  
awarding a mark at each ) 

1  ( )y x− = −12 6 5  3  

●1 know to differentiate ●1 x −2 4

●2 calculate gradient ●2 6

●3 state equation of tangent ●3 ( )y x− = −12 6 5   

2  a =1, b = −2 and k = −1   3   

●1 interpret and a b  ●1 a b a b= = − = − =1, 2 or 2, 1  

●2 know to substitute (1, 2) ●2 ( ) ( )2 1 1 1 1 2k= × × + × −   

●3 state the value of k   ●3 −1  

3  1
12

  
3  

●1 complete integration 
●1 x−− 11

6
 

●2 substitute limits 
●2 

⎛ ⎞ ⎛ ⎞− − −⎜ ⎟ ⎜ ⎟× ×⎝ ⎠ ⎝ ⎠
1 1

6 2 6 1
  

●3 evaluate 
●3 

1
12

 

4  Statements B and D are true. 3  

●1 statements B and D correct ●1 B and D 

●2 calculate maximum value ●2 max is − ×−2 3 1 or 

π π π πsin sin11 11 3
2 3 2 3 5

6 6 3 2
f ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= − − = − =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

●3 calculate value of x   
●3 

π π π π πx x x− = ⇒ = + ⇒ =3 3 11
3 2 2 3 6
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5 (a) a  7  and b 10   4  

●1 know to use x 1 and obtain an 
equation 

●1 ( ) ( ) ( )a b   3 21 4 1 1 0  

●2 know to use x  2  and obtain 
an equation 

●2 ( ) ( ) ( )a b    3 22 4 2 2 12   

●3 process equations to find one 
value 

●3 a  7  and b 10  

●4 find the other value ●4 b 10  and a  7  

Notes 1 An incorrect value at ●3 should be followed through for the possible award of ●4. 
 However, if the equations are such that no solution exists, then ●3 and ●4 are 
 not available. 

2 Synthetic Division is an acceptable alternative method. 

5 (b) x 1, x  5 , x  2  4  

●5 substitute for a and b and know 

to divide by x1  
●5    x x x x    3 24 7 10 1  

stated or implied by ●6 

●6 obtain quadratic factor ●6   x x x  21 3 10   

●7 complete factorisation ●7 ( )( )( )x x x  1 5 2  

●8 state solution ●8 x 1, x  5 , x  2  

Notes 3 For candidates who substitute a  7  into the correct quotient from part (a),  
 ●5, ●6 and ●7 are available. 
4 Candidates who use incorrect values obtained in part (a) may gain ●5, ●6 and ●7. 
5 Where the quadratic factor obtained is irreducible, candidates must clearly 

 demonstrate that b ac 2 4 0  to gain mark ●7. 

6 Do not penalise the inclusion of “ 0 ” or for solving for x . 

7 Candidates who use values, ex nihilo, for a  and b  can gain ●5, if division is 
 correct. 
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6 (a) 
( )y x− = −1

3 1
3

 
4  

●1 find midpoint of PQ ●1 (1, 3)

●2 find gradient of PQ ●2 −3  

●3 interpret perpendicular gradient
●3 

1
3

  

●4 state equation of perpendicular
bisector ●4 ( )y x− = −1

3 1
3

 

Notes 1 ●4 is only available if a midpoint and a perpendicular gradient are used.

2 Candidates who use y mx c= +  must obtain a numerical value for c  before ●4 is 
 available. 

6 (b) ( ) ( )y x− − = − −2 3 1  2  

●5 use parallel gradients ●5 −3  

●6 state equation of line ●6 ( ) ( )y x− − = − −2 3 1  

Notes 3 ●6 is only available to candidates who use R and their gradient of PQ from (a). 

6 (c) 
x = − 1

2
, y = 5

2
 

3  

●7 use valid approach ●7 x y x y− = − + =3 8 and 9 3 3 or

1 8
3 1

3 3
x x− + = +  or ( )y y− + =3 3 8 1 

●8 solve for one variable 
●8 x = − 1

2
 

●9 solve for other variable 
●9 y = 5

2
 

Notes 4 Neither x y x y− = − + =3 8 and 3 1nor 3 1 and 3 8y x y x= − + = + are sufficient to 
 gain ●7. 

5 ●7, ●8 and ●9 are not available to candidates who: 

— equate zeros 
— give answers only, without working 
— use R for equations in both (a) and (b) 
— use the same gradient for the lines in (a) and (b) 
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6 (d) 5
2

 
2  

●10 identify appropriate points
●10 (1, 3) and ,⎛ ⎞−⎜ ⎟

⎝ ⎠
1 5
2 2

 

●11 calculate distance 
●11 

5
2

 accept 
10
2

 or ⋅2 5  

Notes 6 ●10 and ●11 are only available for considering the distance between the midpoint 
 of PQ and the candidate’s answer from (c) or for considering the perpendicular 
 distance from P or Q to l2 . 

7 At least one coordinate at ●10 stage must be a fraction for ●11 to be available. 

8 There should only be one calculation of a distance to gain ●11. 

7 (a) 0, 60, 300  5  

●1 know to use double angle formula Method 1: Using factorisation 

●1 cos ...x° −22 1  stated or implied by ●2 

●2 express as a quadratic in cos x°  
cos cos

( cos )(cos )

x x

x x

⎫• ° − ° + = ⎪
⎬
⎪• ° − ° − ⎭

2 2

3

2 3 1 0

2 1 1
 

= 0 must 
appear at 
either of 
these lines 
to gain ●2 

●3 start to solve

 Method 2: Using quadratic formula

●1 cos ...x° −22 1  stated or implied by ●2 

 ●2 22cos 3cos 1 0x x° − ° + =  stated 
explicitly 

 
●3 

2( 3) ( 3) 4 2 1
2 2

− − ± − − × ×
×

  

●4 reduce to equations in cos x°  only In both methods: 

●4 cos x° = 1
2

 and cos x° =1 

●5 process solutions in given domain ●5 0, 60, 300  
Candidates who include 360 lose ●5. 

or 
●4 cos x x= =1 and 0  

●5 cos x° = 1
2

and 60 or 300x =  

Candidates who include 360 lose ●5. 

Notes 1 ●1 is not available for simply stating that cos A cos A22 2 1= −  with no further 
 working. 

2 In the event of cos sinx x−2 2  or sin x− 21 2  being substituted for cos2x , ●1 cannot 
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 be awarded until the equation reduces to a quadratic in cos x . 

3 Substituting cos A cos A= −22 2 1 or cos cosa a= −22 2 1 etc should be treated as 
 bad form throughout. 

4 Candidates may express the quadratic equation obtained at the ●2 stage in the 
 form c c− +22 3 1 or x x− +22 3 1 etc. For candidates who do not solve a 
 trigonometric  quadratic equation at ●5, cos x  must appear explicitly to gain●4. 
5 ●4 and ●5 are only available as a consequence of solving a quadratic equation. 
6 Any attempt to solve ax bx c+ =2  loses ●3, ●4 and ●5. 

7 ●5 is not available to candidates who work in radian measure and do not convert 
 their answers into degree measure. 

7 (b) 0, 30, 150, 180, 210 and 330 2  

●6 interpret relationship with (a) ●6 x =2 0  and 60 and 300 

●7 state valid values ●7 0, 30, 150, 180, 210 and 330

Notes 8 Do not penalise the inclusion of 360 in (b).

9 Ignore extra answers, correct or incorrect, outside the given interval, but 
 penalise incorrect answers within the interval. 

10 Do not penalise candidates who use radians in (b) if they have already been 
 penalised in (a). 

11 Candidates who go back to “first principles” for (b) can only gain ●6 and ●7 for a 
 correct method leading to valid solutions. 

8 

 

(a) 

 

3

●1 reflection in x-axis ●1 reflection of graph in x-axis 

●2 translation 
⎡ ⎤
⎢ ⎥
⎣ ⎦

0

2
 

●2 graph moves parallel to y-axis by 2 
units upwards 

●3 annotation of “transformed” graph ●3 two “transformed” points appropriately 
annotated 
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Notes 1 All graphs must include both the x and y axes (labelled or unlabelled), however
 the origin need not be labelled. 
2 No marks are available unless a graph is attempted. 
3 No marks are available to a candidate who makes several attempts at a graph on 
 the same diagram, unless it is clear which is the final graph. 
4 A linear graph gains no marks in both (a) and (b). 
5 For ●3 “transformed” means a reflection followed by a translation. 
6 ●1 and ●2 apply to the entire curve. 
7 A reflection in any line parallel to the y -axis does not gain ●1 or ●3. 

8 A translation other than 
⎡ ⎤
⎢ ⎥
⎣ ⎦

0

2
 does not gain ●2 or ●3. 

8 

 

(b) 

 

3  

●4 identify roots ●4 0 and 2 only

●5 interpret point of inflection ●5 turning point at (2, 0)  

●6 complete cubic curve ●6 cubic passing through origin with 
negative gradient 

9 (a) 
2=k  and 

πa =
3

 
4  

●1 use appropriate compound angle 
formula 

●1 cosAcosB sinAsinBk k−  stated 
explicitly 

●2 compare coefficients ●2 cosk a =1 and sink a = 3  stated 
explicitly 

●3 process k  ●3 2 (do not accept 4 ) 

●4 process a  
●4 

π
3

 but must be consistent with ●2 

Notes 1 Treat cosAcosB sinAsinBk −  as bad form only if the equations at the ●2 stage 
 both contain k . 

2 cosAcosB sinAsinB−2 2  or (cosAcosB sinAsinB)−2  is acceptable for ●1 and ●3. 

3 Accept cosk a =1 and sink a− = − 3  for ●2. 

4 ●2 is not available for cosk x =4 1 and sink x =4 3 , however, ●4 is still available. 

5 ●4 is only available for a single value of a . 

6 Candidates who work in degrees and do not convert to radian measure in (a) do 
 not gain ●4. 
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7 Candidates may use any form of the wave equation for ●1, ●2 and ●3, however, ●4

 is only available if the value of a  is interpreted for the form cos( )k x a+4 . 

9 (b) π π,   ,⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

7
0 0

24 24
 

3  

●5 strategy for finding roots  
●5 

πcos x⎛ ⎞+ =⎜ ⎟
⎝ ⎠

2 4 0
3

 or sin cosx x=3 4 4

●6 start to solve for multiple angles  
●6 

π π π π, ...x ⎛ ⎞ ⎛ ⎞= − −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

3
4

2 3 2 3
 

●7 state both roots in given domain  
●7 

π π,  7
24 24

 

Notes 8 Candidates should only be penalised once for leaving their answer in degrees in 
 (a) and (b). 

9 If the expression used in (b) is not consistent with (a) then only ●6 and ●7 are 
 available. 

10 Correct roots without working cannot gain ●6 but will gain ●7. 

11 Candidates should only be penalised once for not simplifying 4  in (a) and (b). 

10  
y = sin x +3 3

2
2 4

 
4  

●1 know to integrate   
●1 sin ...x +3

2
2

  

●2 substitute 
π ,⎛ ⎞

⎜ ⎟
⎝ ⎠
7

3
6

 
 

●2 
πsin c⎛ ⎞= × +⎜ ⎟

⎝ ⎠
3 7

3 2
2 6

 

●3 use exact values   
●3 c

⎛ ⎞
= × +⎜ ⎟⎜ ⎟

⎝ ⎠

3 3
3

2 2
 

●4 express y in terms of x    
●4 y = sin x +3 3

2
2 4

 

11 (a) ( )x − +33 1 1 2  

●1 interpret notation  ●1 ( )g x −3 1  

●2 complete process  ●2 ( )x − +33 1 1 
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11 (b) 
( ) xh x += 3

2
3

 
3  

●3 start to rearrange for x =   ●3 x y= +33 2   

●4 rearrange  
●4 yx += 3

2
3

 

●5 write in functional form: 
( )h x =  or y =  

 

 
●5 ( ) xh x += 3

2
3

 

 

 
 
 

[END OF EXEMPLAR MARKING INSTRUCTIONS] 
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General Marking Principles for Higher Mathematics

This information is provided to help you understand the general principles you must apply 
when marking candidate responses to questions in this Paper.  These principles must be 
read in conjunction with the Detailed Marking Instructions, which identify the key 
features required in candidate responses. 

(a) Marks for each candidate response must always be assigned in line with these General 
Marking Principles and the Detailed Marking Instructions for this assessment. 

(b) Marking should always be positive.  This means that, for each candidate response, 
marks are accumulated for the demonstration of relevant skills, knowledge and 
understanding:  they are not deducted from a maximum on the basis of errors or 
omissions. 

(c) Credit must be assigned in accordance with the specific assessment guidelines. 

(d) Candidates may use any mathematically correct method to answer questions except in 
cases where a particular method is specified or excluded. 

(e) Working subsequent to an error must be followed through, with possible credit for the 
subsequent working, provided that the level of difficulty involved is approximately 
similar.  Where, subsequent to an error, the working is easier, candidates lose the 
opportunity to gain credit. 

(f) Where transcription errors occur, candidates would normally lose the opportunity to 
gain a processing mark. 

(g) Scored-out or erased working which has not been replaced should be marked where 
still legible.  However, if the scored-out or erased working has been replaced, only 
the work which has not been scored out should be judged. 

(h) Unless specifically mentioned in the specific assessment guidelines, do not penalise:

• working subsequent to a correct answer 
• correct working in the wrong part of a question 
• legitimate variations in solutions 
• a repeated error within a question 

 
Definitions of Mathematics-specific command words used in this Paper are: 

Determine:  obtain an answer from given facts, figures or information; 

Expand:  multiply out an algebraic expression by making use of the distributive law or a 
compound trigonometric expression by making use of one of the addition formulae for 
sin( )A B±  or cos( )A B± ; 

Express:  use given information to rewrite an expression in a specified form; 

Find:  obtain an answer showing relevant stages of working; 

Hence:  use the previous answer to proceed; 

Hence, or otherwise:  use the previous answer to proceed; however, another method may 
alternatively be used; 

Identify:  provide an answer from a number of possibilities; 

Justify:  show good reason(s) for the conclusion(s) reached; 
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Show that:  use mathematics to prove something, eg that a statement or given value is 
correct — all steps, including the required conclusion, must be shown; 

Sketch:  give a general idea of the required shape or relationship and annotate with all 
relevant points and features; 

Solve:  obtain the answer(s) using algebraic and/or numerical and/or graphical methods. 
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Detailed Marking Instructions for each question 

Question Expected Response 
(Give one mark for each )

Max 
mark

Additional Guidance 
(Illustration of evidence for  
awarding a mark at each ) 

1 (a) u =1 8  and u = −2 4   1

●1 find terms of sequence ●1 u =1 8  and u = −2 4  

1 (b) p = 2  or q = −3  3

●2 interpret sequence ●2 eg p q+ =4 5 and p q+ =5 7   

●3 solve for one variable ●3 p = 2  or q = −3  

●4 state second variable ●4 q = −3  or p = 2  

Notes 1 Candidates may use p q+ =7 11 as one of their equations at ●2. 
2 Treat equations like p q+ =4 5  or ( )p q+ =4 5 as bad form. 

3 Candidates should not be penalised for using  n nu pu q+ = +1 . 
 

1 (c) (i) l = 0 , p− < <1 1 3

●5 know how to find a valid 
limit ●5 l l l= − =

⎛ ⎞− −⎜ ⎟
⎝ ⎠

1 0
 or 

12 1
2

  

●6 calculate a valid limit 
only 

●6 0l =

(ii) ●7 state reason ●7 outside interval p− < <1 1  

Notes 
4 Just stating that l al b= +  or bl

a
=

−1
 is not sufficient for ●5. 

5 Any calculations based on formulae masquerading as a limit rule cannot gain ●5 
 and ●6. 
6 For candidates who use “b = 0 ”, ●6 is only available to those who simplify 

  
...
0  to0 . 

7 Accept 2 1>  or p >1 for ●7. This may be expressed in words. 
8 Candidates who use a  without reference to p  or 2 cannot gain ●7. 
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2 (a)  P -3, -1  ( )Q 1, 7  6  

 Substituting for y   

●1 rearrange linear 
equation 

●1 2 5y x   stated or implied by ●2 

●2 substitute into circle 
●2  ... ... ( )...x x  

2
2 5 2 2 5  

●3 express in standard 
form 

( )( )

3 2

4

5 10 15 0

eg 5 3 1

x x

x x

    


     

= 0 must appear at the ●3  

or ●4 stage to gain ●3 

  ●4 start to solve  

  ●5 state roots  ●5 x  3  and x 1 

  ●6 determine 

corresponding y  

coordinates 

 ●6 y  1 and y  7   

    Substituting for x   

 
●1 

y
x




5

2
 stated or implied by  ●2 

 

●2 ... ...
y y    

   
   

2
5 5

6
2 2

 

 3 2

4

5 30 35 0

eg 5( 1)( 7)

y y

y y

    


   
 
= 0 must appear at the ●3 

or ●4 stage to gain ●3 
 

 ●5 y  1 and y  7  

    ●6 x  3  and x 1 

Notes 
 

1 At ●4 the quadratic must lead to two real distinct roots for ●5 and ●6 to be 
 available. 
2 Cross marking is available here for ●5 and ●6. 
3 Candidates do not need to distinguish between points P and Q. 
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2 (b) ( ) ( )x y+ + − =2 2
5 5 40  6

●7 centre of original circle ●7 (3, 1)

  ●8 radius of original circle

Method 1:  Using midpoint

●8 40 accept r =2 40   

Method 1:  Using midpoint 

  ●9 midpoint of chord ●9 (-1, 3)

  ●10 evidence for finding 
new centre 

●10 eg stepping out or midpoint formula

  ●11 centre of new circle ●11 (-5, 5)

  ●12 equation of new circle ●12 ( ) ( )x y+ + − =2 2
5 5 40  

  Method 2: Stepping out 
using P and Q 

Method 2: Stepping out using P and Q 

  ●9 evidence of C1 to P or C1

to Q 
●9 eg stepping out or vector approach 

  ●10 evidence of Q to C2 or
P to C2 

●10 eg stepping out or vector approach 

  ●11 centre of new circle ●11 (-5, 5)

  ●12 equation of new circle ●12 ( ) ( )2 25 5 40x y+ + − =  

Notes 4 The evidence for ●7 and ●8 may appear in (a).
5 Centre (-5, 5) without working in method 1 may still gain ●12 but not ●10 or ●11, 
 in method 2 may still gain ●12 but not ●9, ●10 or ●11. Any other centre without 
 working in method 1 does not gain ●10, ●11 or ●12, in method 2 does not gain ●9, 
 ●10, ●11 or ●12. 
6 The centre must have been clearly indicated before it is used at the ●12 stage. 

7 Do not accept, eg 
2

40  or ⋅39 69 , or any other approximations for ●12. 
8 The evidence for ●8 may not appear until the candidate states the radius or 
 equation of the second circle. 
 

3  p− < <7 5 4

●1 substitute into 
discriminant 

●1 ( )p + − × ×21 4 1 9   

●2 know condition for no 
real roots 

●2 b ac− <2 4 0  

●3 factorise ●3 ( )( )p p− + <5 7 0   

●4 solve for p  ●4 p− < <7 5 
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4 

 

 

 27
4

 
5

●1 know to integrate and 
interpret limits ●1 ... ... ...

−∫
0

3
 

●2 use “upper − lower” 
●2 ( ) ( )x x x x dx

−
+ + + − +∫

0 3 2

3
3 2 3 2 3  

●3 integrate
●3 x x+4 31

4
 

●4 substitute limits 
●4 ( ) ( )⎛ ⎞− − + −⎜ ⎟

⎝ ⎠
4 31

0 3 3
4

  

●5 evaluate area 
●5 

27
4

units2 

Notes 
 

1 Where a candidate differentiates one or more terms at ●3 then ●4 and ●5 are not 
 available. 
2 Candidates who substitute without integrating at ●2 do not gain ●3, ●4 and ●5. 
3 Candidates must show evidence that they have considered the upper limit  
 0 at ●4. 
4 Where candidates show no evidence for both ●3 and ●4, but arrive at the correct 
 area, then ●3, ●4 and ●5 are not available. 
5 The omission of dx  at ●2 should not be penalised. 
 

5 (a) = i jOB  4  + 4  1

●1 state OB  in unit vector 
form 

●1 4  + 4i j  

5 (b) 

=DB
2

2

6

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟−⎝ ⎠

 

DM =
0

2

6

⎛ ⎞
⎜ ⎟−⎜ ⎟
⎜ ⎟−⎝ ⎠

 

3

●2 state components of DB
●2 

2

2

6

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟−⎝ ⎠

 

●3 state coordinates of M ●3 ( ), ,2 0 0  stated, or implied by ●4 

●4 state components of 

DM  ●4 

⎛ ⎞
⎜ ⎟−⎜ ⎟
⎜ ⎟−⎝ ⎠

0

2

6

 



 

Page eight 

5 (c) ⋅ °40 3 or 0 703⋅ rads 5

●5 know to use scalar 
product ●5 .cos

.

^ DB DM
BD M

DB DM
=  stated or implied by ●9 

●6 find scalar product ●6 DB.DM 32=  

●7 find magnitude of a 
vector ●7 DB 44=  

●8 find magnitude of a 
vector ●8 DM 40=  

●9 evaluate angle BDM ●9 40 3⋅ ° or 0 703⋅ rads
 

Notes 1 ●5 is not available to candidates who evaluate the wrong angle. 
2 If candidates do not attempt ●9, then ●5 is only available if the formula quoted 
 relates to the labelling in the question. 
3 ●9 should be awarded to any answer which rounds to 40°  or ⋅0 7radians. 
4 In the event that both magnitudes are equal or there is only one non-zero 
 component, ●8 is not available. 

6 

 

 27
2

 
4

●1 use distributive law ●1 p.p+p.q+p.r

●2 calculate scalar product ●2 =p.p 9

●3 calculate scalar product
●3 =p.q 9

2
 

●4 process scalar product 
= 0 and complete ●4 =p.r 27

0 and 
2

 

7 (a) k  ≈ 0 028⋅  4  

●1 interpret half-life 
●1 kP P e−= 25

0 0

1
2

 stated or implied by ●2 

●2 process equation 
●2 ke− =25 1

2
  

●3 write in logarithmic 
form ●3 loge k= −1

25
2

 

●4 process for k  ●4 k ≈ ⋅0 028
 

Notes 1 Do not penalise candidates who substitute a numerical value for P0  in part (a). 
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7 (b) No, with reason 4  

●5 interpret equation ●5 
tP Pe   80 0 028

0  

●6 process ●6 tP  ≈ P 00 1065  

●7 state percentage 
decrease 

●7 %89  

●8 justify answer ●8 No, the concentration will not have decreased by 
over 90%.  89% decrease. 

Notes 2 For candidates who use a value of k  which does not round to 0 028  , ●5
 is not 

 available unless already penalised in part (a). 

3 For a value of k  ex-nihilo then ●5, ●6 and ●7
 are not available.  

4 ●6
 is only available for candidates who express tP  as a multiple of P0 . 

5 Beware of candidates using proportion.  This is not a valid strategy. 
 

8  3

8
 

6  

●1 start to integrate 
●1 cos...

5

4
 

●2 complete integration 
●2 cos x

 
  

 

5
4

4 2
 

●3 process limits 

 
●3 cos cos

5 5 4
4

4 2 4 8 2
a

   
         

  
 

●4 simplify numeric term 

and equate to 
10

4
 

●4 cos a
 

    
 

5 5 10
4

4 2 4 4
 

●5 start to solve equation 
●5 cos a

 
   

 
4 1

2
 

●6 solve for a   
●6 a




3

8
 

 

Notes 1 Candidates who include solutions outwith the range cannot gain ●6
. 

2 The inclusion of  c  at ●1 or ●2
 should be treated as bad form. 

3 ●6 is only available for a valid numerical answer. 

4 Where the candidate differentiates, ●1, ●2 and ●3
 are not available. 

5 Where the candidate integrates incorrectly, ●3, ●4, ●5 and ●6
 are still 

 available. 

6 The value of a  must be given in radians. 
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9 (a) 4 cm 5

●1 prepare to differentiate ●1 … x−148  

●2 differentiate ●2 x−− 23 48  

●3 equate derivative to 0 ●3 x−− =23 48 0  

●4 process for x  ●4 x = 4  

●5 verify nature ●5 nature table or 2nd derivative 
 

Notes 1 Do not penalise the non-appearance of −4 at ●4. 

9 (b) No, (£198 > £195) 2

●6 evaluate L   ●6 L = 24

●7 calculate cost and 
justify answer 

●7 × ⋅24 £8 25 = £198. No and reason (£198 > £195)

Notes 2 Candidates who process x = −4  to obtain L = −24  do not gain ●6. 

3 y = 24  is not awarded ●6. 

10 (a) π( ) sina t t⎛ ⎞= − −⎜ ⎟
⎝ ⎠

16 2
2

  
3

●1 know to differentiate ●1 ( )'a v t=  

●2 differentiate trig 
function ●2 

πsin .....t⎛ ⎞− −⎜ ⎟
⎝ ⎠

8 2
2

 

●3 applies chain rule ●3 …….× 2 and complete 

π( ) sina t t⎛ ⎞= − −⎜ ⎟
⎝ ⎠

16 2
2

 

Notes  
1 Alternatively, 

πcos sint t⎛ ⎞− =⎜ ⎟
⎝ ⎠

8 2 8 2
2

 

 ●1 ( )' ......v t  ●2 cos ...t= 8 2 ●3 ...= × 2  
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10 (b) ( )a >10 0  therefore 
increasing 

2

●4 know to and evaluate 
( )a 10  

●4 ( )a = ⋅10 6 53 

●5 interpret result ●5 ( )a >10 0  therefore increasing 

Notes 1 ●5 is available only as a consequence of substituting into a derivative.
2 ●4 and ●5 are not available to candidates who work in degrees. 
3 ●2 and ●3 may be awarded if they appear in the working for 10(b).  

 However, ●1 requires a clear link between acceleration and ( )'v t . 

 

10 (c) π( ) sins t t⎛ ⎞= − +⎜ ⎟
⎝ ⎠

4 2 8
2

  
3

●6 know to integrate ●6 ( ) ( )s t v t dt= ∫   

●7 integrate correctly 
●7 

π( ) sins t t c⎛ ⎞= − +⎜ ⎟
⎝ ⎠

4 2
2

 

●8 determine constant and 
complete ●8 c = 8  so 

π( ) sins t t⎛ ⎞= − +⎜ ⎟
⎝ ⎠

4 2 8
2

 

Notes 4 ●7 and ●8 are not available to candidates who work in degrees. However,

 accept cos( )t dt−∫8 2 90  for ●6. 

 

 

[END OF EXEMPLAR MARKING INSTRUCTIONS] 

 


	MathematicsPaper1EHQP101214 - Copy
	MathsPaper1HEQPMI
	Exemplar Paper 2  solutions.pdf
	MathematicsPaper2EQPHQP
	MathsPaper2HEQPMI



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /3Of9Barcode
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
  ]
  /NeverEmbed [ true
    /Symbol
    /SymbolMT
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'prelinpress'] [Based on 'prelinpress'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /3Of9Barcode
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




