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Written Examination
Section A – Multiple-choice questions
	Question
	Correct answer

	1
	B

	2
	C

	3
	D

	4
	E

	5
	B

	6
	E

	7
	A

	8
	A

	9
	C

	10
	B

	11
	D

	12
	C

	13
	D

	14
	A

	15
	E

	16
	B

	17
	E

	18
	A

	19
	D

	20
	D




Section B – Marking guide
	Q1
	Marks
	Solutions
	Mark allocation and notes

	1a
	1
	

 OR RHS OR  
	1A 

	1b
	1
	



,  OR , 

	1A (either solution, don’t need p and q)

	1c
	2
	Method 1:

Solve 


Method 2:

 has a y-intercept at (0, 3)

c is a vertical translation, so for  to pass through origin:


	
1M (show detail of method)
1A



1M (accept graph)
1A

	1d
	2
	Method 1:



 has -intercepts at  and  

d is a horizontal translation, so for to pass through origin


 or 
Method 2:

Solve  for d gives


 or 
	
1M (use intercepts or solve polynomial, an algebraic method must be shown)
1A


1M 
1A

	1e
	1
	
Dilation by a factor of  from the y-axis
OR

Dilation by a factor of  in the direction of the x-axis
	1A

	1f
	2
	

                        




	1M Adding functions and using the derivative


1A

	1g
	2
	
Using discriminant:  


OR


, Solve 


	1M (other methods, attempt of discriminant)





1A (accept different forms)


	1h
	3
	
 OR 



, , 


 Solve  or  


 or 

m = 1, n = 1, m = 1, n = 3 (m = 0, )
	1A (factorised form or solutions)



1A (equating, either or both)


1A (must have two pairs)

	1i
	2
	



	1M (substitution)


1A (pay 2A for answer)



	Q2
	Marks
	Solutions
	Mark allocation and notes

	2a
	1
	50.6
	1A 50.62205…

	2b
	2
	

Solve  OR  OR 898 min 
14 hours 58 minutes
	1M

1A

	2c
	2
	



	1M (substitute into derivative)


1A

	2d
	1
	Strictly decreasing
	1A

	2e
	1
	

 is not continuous at  and so is not continuous for t > 0
OR


, 
OR
Limit argument
	1A


Allow approximate, numbers must be correct, accept graph

	2f
	2
	



	1A (max time)
1A 104.4244…

	2g
	2
	

	1A correct rules

1A correct domains


	2h
	2
	

Solve  OR  OR correct values in the interval


	1M



1A (check brackets)





	Q3
	Marks
	Solutions
	Mark allocation and notes

	3a
	2
	


 OR     OR  


	
1A other forms


1A

	3b
	2
	



	
1M (calculate rectangle area)

1A


	3c
	1
	The graph only has turning points for a > 0 and so to form the rectangle connecting the turning points we must have this restricted range of a values.
OR


If , area = 0, (one stationary point)



If ,  no real solution OR , no turning points 

	1A (or any equivalent statement about the structure of a cubic)

	3d
	1
	


	
1M show that

	3e
	2
	




	
1M (use of Pythagorean)


1A (accept any equivalent form)

	3f
	3
	

, 


,  


 

	
1A  

1H (equate gradients and solve)

1A give two solutions


(If  give 2 marks)





	Q4
	Marks
	Solutions
	Mark allocation and notes

	4a
	1
	

	1A

	4b
	1
	

,  Don’t pay 
	1A (exact), if exact then approx. pay the mark

	4c
	2
	The mean will remain unchanged

The standard deviation will decrease 
If values only full marks.
	1A (mean)
1A (standard deviation, the numerical number is not required but must be correct, allow approximate)

	4d
	1
	0.402
	1A

	4e
	3
	

Solve  OR 

 1M only


OR , 75.40755…


OR , 


OR  = 0.91536…, 


	1M LHS, 1M RHS

1M 0.82, 1M 75.4
1M 0.18, 1M 62.592

1M LHS, 1M 0.915
1A

	4f
	2
	
Let 


	1M
1A 0.95682…


	Q5
	Marks
	Solutions
	Mark allocation and notes

	5a
	1
	2
	1A


	5b
	1
	
 
	1A correct order

	5ci
	1
	

 or 

where 
	1A both solutions (there are many equivalent starting angles here so be careful to check)

Must have .

	5cii
	1
	

	1A

	5di
	2
	



	1A

1A

	5dii
	2
	



	1A

1A

	5diii
	1
	0.144
	1A (0.14368…)


	5e
	1
	

, 
	1A ( must be any even number)
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