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General Marking Guidance
 
 
· All candidates must receive the same treatment.  Examiners must mark the first candidate in exactly the same way as they mark the last.
· Mark schemes should be applied positively. Candidates must be rewarded for what they have shown they can do rather than penalised for omissions.
· Examiners should mark according to the mark scheme not according to their perception of where the grade boundaries may lie.
· There is no ceiling on achievement. All marks on the mark scheme should be used appropriately.
· All the marks on the mark scheme are designed to be awarded. Examiners should always award full marks if deserved, i.e. if the answer matches the mark scheme.  Examiners should also be prepared to award zero marks if the candidate’s response is not worthy of credit according to the mark scheme.
· Where some judgement is required, mark schemes will provide the principles by which marks will be awarded and exemplification may be limited.
· When examiners are in doubt regarding the application of the mark scheme to a candidate’s response, the team leader must be consulted.
· Crossed out work should be marked UNLESS the candidate has replaced it with an alternative response.

























	Question
	Scheme
	Marks
	AOs

	1
	
Attempts to differentiate  seen once
	M1
	1.1b

	
	

	A1
	1.1b

	
	

For substituting into their  
	M1
	1.1b

	
	
For a correct method of finding a tangent at 

Score for       
	M1
	1.1b

	
	
                     
	A1
	1.1b

	
	
	(5)
	

	(5 marks)

	Notes

M1: Attempts to differentiate  seen once

A1:   which may be unsimplified 


M1: Substitutes  into their 


M1:  For a correct method of finding a tangent at Score for       

A1:  Completely correct  




























	Question
	Scheme
	Marks
	AOs

	2(a)
	[image: C:\Users\alistair\Downloads\desmos-graph (85).png]


	
	

	
	
Attempts to find an ''allowable'' angle Eg   
	M1
	1.1b

	
	
  A full attempt to find the bearing Eg 
	M1
	3.1b

	
	
                                       Bearing = awrt 
	A1
	1.1b

	
	
	(3)
	

	(b)
	

Attempts to find the distance travelled =  
	M1
	1.1b

	
	
Attempts to find the speed =  
	dM1
	3.1b

	
	
                                           = 2.77 km 
	A1
	1.1b

	
	
	(3)
	

	(6 marks)

	Notes
(a)

M1: Attempts an allowable angle. etc

M1: A full attempt to find the bearing. 


A1: Bearing = awrt  oe. Allow    
(b)

M1: Attempts to find the distance travelled. Allow for  
There must be some attempt to find the difference between the coordinates.

dM1: Attempts to find the speed. There must have been an attempt to find the distance using the coordinates and then divide it by 2.75. Alternatively they could find the speed in km and then multiply by 60 

A1:  



	Question
	Scheme
	Marks
	AOs

	3 (i)
	

	M1
	1.1b

	
	
[bookmark: MTBlankEqn]                                
	dM1
	3.1a

	
	
                                          
	A1
	1.1b

	
	
	(3)
	

	(ii)
	
         
	M1
	2.5

	
	
                                   
	M1
	1.1b

	
	
                                                          
	A1
	1.1b

	
	
	(3)
	

	(6 marks)

	Notes
(i)
M1: Combines the terms in x, factorises and divides to find x. Condone sign slip.

Alternatively squares both sides  

dM1: Scored for a complete method to find x. In the main scheme it is for making x the subject and then multiplying both numerator and denominator by  
In the alternative it is for squaring both sides to produce a 3TQ and then factorising their quadratic equation to find x.


A1: only. In the alternative the must be discarded
(ii) 
M1: Uses mathematical notation correctly to set both sides as powers of 2 or 4.



       Alternatively takes  of both sides with  and seen or implied
M1: Scored for a complete method to find x. 
       Scored for setting the indices of 2 equal to each other and then solving to find x. There must be an attempt on both sides. 


        You can condone slips for this mark Eg bracketing errors or  

A1: 

















	Question
	Scheme
	Marks
	AOs

	4 (a)


	


Attempts  with either  or 
	M1
	3.3

	
	
Method to find m eg.  
	dM1
	3.1b

	
	
                                          
	A1
	1.1b

	
	
	(3)
	

	(b)
	
Attempts 
	M1
	3.4

	
	

                g 
	A1
	1.1b

	
	 It is predicting a much higher value and so is not suitable
	B1ft
	3.5a

	
	
	(3)
	

	(6 marks)

	Notes
(a)



M1: Attempts  with either  or considered. 


         Eg Accept sight of    or      

dM1: A full method to find the gradient Eg 

A1: oe
(b)

M1: Attempts in their equation

A1: 
B1ft: It is predicting a much higher value and so is not suitable. Follow through on a correct statement for their equation






	Question
	Scheme

	Marks
	AOs

	5 (a)
	
States   
	M1
	1.2
1.1b

	
	


  Finds  awrt  or awrt 
	A1 
	3.1a
1.1b

	
	
                          
	A1
	1.1b

	
	
	(3)
	

	(b)
	Attempts to find AC or AD 

Eg  
	M1
	1.1b

	
	
Full method for the total length =  
	dM1
	1.1b
3.1a

	
	                                                   = 42 m
	A1
	3.2a

	
	
	(3)
	

	(6 marks)

	Notes
(a)

M1: States   oe with the sides and angles in the correct positions



M1: Uses the sine rule and attempts  This is implied by wrt  or awrt .

A1: Awrt 
(b)
M1: Attempts a ''correct'' method of finding either AD or AC.
You should condone  incorrect labelling of the side. 

Look for attempted application of the cosine rule  

                                                            or   

Or an attempted application of the sine rule     

                                                                      Or  
This method can be implied by sight of awrt 15.1 or awrt 6.3
dM1: A complete method of finding the TOTAL length. There must have been an attempt to use the correct combination of angles and sides. 

Expect to see  either  found using a correct method

                             Or  where BOTH AC and Cd have been found using a correct method 
A1: Rounds correct 41.09 m up to 42 m to find steel bought

















	Question
	Scheme
	Marks
	AOs

	6 (a)
	

	M1
A1
	1.1b
1.1b

	
	
                  
	A1
	1.1b

	
	
	(3)
	

	(b)
	
         Sets            
	M1
	1.1b
1.2

	
	
          
	M1
	1.1b

	
	
             
	A1
	1.1b

	
	
	(3)
	

	(6 marks)

	Notes
(a)
M1: An attempt at the binomial expansion. This may be awarded for either the second or third term or fourth term. 
A1: A correct unsimplified binomial expansion 


A1:   or 
(b)

B1: Sets their 


M1: Solves a cubic of the form by factorising out/cancelling the k and proceeding correctly to at least one value for k. Usually 

A1:  ignore any reference to 0






	Question
	Scheme
	Marks
	AOs

	7 (a)
	
 
	M1
	1.1b

	
	

	A1
	1.1b

	
	

	dM1
	1.1b

	
	
                                     *
	A1*
	2.1

	
	
	(4)
	

	(b)
	
              
	M1
	3.1a

	
	
                                                          
	A1 
	1.1b

	
	
                                                            oe
	dM1
	1.1b

	
	
                                                            
	A1
	2.3

	
	
	(4)
	

	(8 marks)

	Notes
(a) 



M1: For . This can be implied by the sight of either  or 

A1:  but may be unsimplified. 
dM1: Uses limits and sets equal to 4
A1*: Fully correct notation and no errors leading to given answer.  
(b)

M1: For a correct method of solving. This could be as the scheme (treating as a quadratic in  )


or rearranging to   and then squaring to get 


A1:  Or in the alt method it is for  
dM1: For solving to find at least one value for k. 

A1: Full and rigorous method leading to only.  The 9 must be rejected.




	

Question
	Scheme
	Marks
	AOs

	8 (a)
	
 Temperature =  
	B1
	3.4

	
	
	(1)
	

	   (b)
	
 
	
 
	
	

	
	

	

	M1
	1.1b

	
	

	

	dM1
	1.1b

	
	
  
	

	A1
	1.1b

	
	
	(3)
	

	   (c)
	States a suitable reason
· 
As  from above.
· 
The minimum temperature is  
	B1
	2.4

	
	
	(1)
	

	(d)
	

           or 
	M1
	3.4

	
	

               and 
	A1
	1.1b

	
	Full method to find at least a value for A
	dM1
	2.1

	
	

  Deduces       or accept  
	A1
	2.2a

	
	
	(4)
	

	(9 marks)

	Notes
(a)

B1: Uses the model to state that the temperature =
(b)


M1: Proceeds using a correct method to either make  the subject or, use the laws of logs correctly to produce an equation involving   

dM1: A full and careful method using precise algebra, correct log laws and a knowledge that  and lnx are inverse functions  

A1:  
(c)
B1: States a suitable reason
· 
As  from above.
· 
The minimum temperature is 
· 




Substitutes  into  and makes a statement that cannot be less than zero or else that  is undefined and hence  
(d)
M1: Attempts to translate information to form at least one equation in A and B
A1:  Correct equations 
dM1: Dependent upon having two equations in A and B formed from the information given, it is a full and correct method leading to a value of A  


A1: Deduces that   or accept . Condone y = …




	
Question
	Scheme
	Marks
	AOs

	9 (a)
	
 
	B1
	1.1b

	
	
	(1)
	

	  (b)
	
(i) 
	B1ft
	2.2a

	
	
(ii) 
	B1 ft
	2.2a

	
	
	(2)
	

	(c)
	



Attempts to use both , and solves a quadratic equation in  to find at least one value of   
	M1
	3.1a

	
	
                            
	B1
	1.1b

	
	
                                                           
	M1
	1.1b

	
	
                                                               
	A1
	2.2a

	
	
                                                               only
	A1
	2.1

	
	
	(5)
	

	(8 marks)

	Notes
(a)

B1: Deduces that 
(b)(i)


B1: Deduces that  Follow through on their  where d is negative 
(b)(ii)


B1: Deduces that  Follow through on their  where d is negative
(c)




M1:  Attempts to use both , and solves a quadratic equation in  to find at least one value of   Condone slips, this is for a general overview of how to solve the problem 

B1: Uses the correct identity and multiplies across to give 


M1: Uses to form a 3TQ in  which they attempt to solve using an appropriate method

A1:  Ignore any reference to the other root even if it is ''used''

A1: Full method with all identities correct leading to the answer of and no other values











	Question
	Scheme
	Marks
	AOs

	10 (a) 
	

	M1
	1.1a

	
	



 is a factor, hence is divisible by 
	A1
	2.4

	
	
	(2)
	

	(b)
	

	M1
	1.1b

	
	
                                  
	A1
	1.1b

	
	      Attempts to factorise quadratic factor
	M1
	1.1b

	
	
                     
	A1
	1.1b

	
	
	(4)
	

	(c)
	
 
	M1
A1
	1.1b
1.1b

	
	
Deduces the need to use  

         
	M1
	2.2a

	
	
Area = 
	A1
	2.1

	
	
	(4)
	

	(10 marks)

	Notes
(a)


M1: Attempts to calculate Attempted division by is M0




A1: Correct calculation, reason and conclusion. Accept   is a factor, hence is divisible by  
(b)
M1: Attempts to find the quadratic factor by inspection (correct first and last terms) or by division (correct first two terms)


A1: You may not see the which can be condoned
M1:   Correct attempt to further factorise


A1:    or 
 (c)

M1: For  

A1: 

M1: Deduces the need to use 

A1: For clear work showing all steps leading to area =  









	Question
	Scheme
	Marks
	AOs

	11. (i)
	
   
	M1
	1.1b

	
	
                Centre  
	A1
	1.1b

	
	


Gradient of line from  to '''' =  
	M1
	1.1b

	
	
Equation of tangent is   
	dM1
	3.1a

	
	
                      
	A1 
	1.1b

	
	                                    
	(5)
	

	(ii)
	
 
	M1
	1.1b

	
	
Lies in Quadrant 4 if radius  <  4  
	M1
	3.1a

	
	
                                            
	A1
	1.1b

	
	

                   Deduces  Full solution 
	A1
	3.2a

	
	
	(4)
	

	(9 marks)

	Notes
(i)

M1: Attempts  

A1: States or uses the centre of C is  


M1: A correct attempt to find the gradient of the radius using their 
dM1: For the complete strategy of using perpendicular gradients and finding the equation of the tangent to the circle. It is dependent upon both previous M's


A1:   oe such as 
(ii)

M1: For  where P is a positive constant
M1: Applying the strategy  that it lies entirely within quadrant 4 if radius < 4 

A1: 



A1: A rigorous argument leading to a full solution. In the context of the question the circle exists so that as well as    

Allow 
















	
Question
	Scheme
	Marks
	AOs

	12 (a)
	


          
	
              

             
	M1 
	1.1b

	
	
           
	

	A1
	1.1b

	
	

         or  
	
Either  

Or 
	M1
	2.1

	
	
            
	

	A1
	1.1b

	
	
	(4)
	

	(b)
	The value of ab is the (total) number of views of the advert 1 day after it went  live 
	B1
	3.4

	
	
	(1)
	

	(c)
	
Substitutes  in either equation and finds V

                               Eg 
	M1
	3.4

	
	                          Awrt 6500 or 6600
	A1
	1.1b

	
	
	(2)
	

	(7 marks)

	Notes

(a) Method starting with  
M1: Makes V the subject

A1: Then uses laws of indices to reach 
 M1:  Finds either constant using a correct method

A1: 

(a) Method starting with  

M1: Proceeds, by taking log's to  

A1: Uses the power law for logs to reach 
M1: Finds either constant using a correct method

A1: Finds 
(b)
B1: See scheme
(c)



M1: Substitutes  in either their  or and proceeds to find V
A1: Awrt 6500 or 6600














	Question
	Scheme
	Marks
	AOs

	13 (a)

	
                       States   
	M1
	2.1

	
	
                                    
	A1
	1.1b

	
	

As            
	M1
	2.2a

	
	
                      Hence      
	A1*
	1.1b

	
	
	(4)
	

	(b)
	
 and a conclusion
	B1
	2.4

	
	
	(1)
	

	(5 marks)

	Notes
(a)

M1: For the key step in stating that 

A1: 




M1: Explains that as  and  then  (dividing by  does not change the inequality)
A1: Fully correct proof with steps in the correct order.
(b)
B1: Provides a counter example and shows it is not true.


Proof by contradiction: Scores all marks



Assume States as   

 This is not true, hence we have a contradiction so   

Attempt using given result: For 3 out of 4




 States as and states this is true. Scores M1 A1 M1 A0














	
Question
	Scheme
	Marks
	AOs

	14 (a)
	
Deduces  
	B1
	2.2a

	
	

Uses 

                     
	M1
A1
	2.1
1.1b

	
	
Uses  

                        
	M1
A1
	2.1
1.1b

	
	
Solves simultaneously  
	dM1
	1.1b

	
	
                    
	A1
	1.1b

	
	
	(7)
	

	  (b)
	

Attempts  and substitutes   
	M1
	1.1b

	
	
                  hence maximum
	A1
	2.4

	
	
	(2)
	

	(9 marks)

	Notes
(a)

B1: Uses the information given to deduce that 


M1: Uses the fact thatlies on the curve so uses  within a cubic function to produce an equation in a and b

A1: For a simplified equation in just a and b 

M1: Differentiates to a quadratic and uses 

A1:  For a different simplified equation in a and b 

dM1: Solves simultaneously 

A1: 
(b)


M1: Attempts  and substitutes 

        Alternatively uses their graphical calculator and sketches out 

A1:  hence maximum
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