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Section A – Multiple-choice questions

	Question
	Correct answer

	1
	E

	2
	A

	3
	E

	4
	B

	5
	D

	6
	D

	7
	C

	8
	C

	9
	C

	10
	B

	11
	E

	12
	E

	13
	C

	14
	D

	15
	A

	16
	B

	17
	B

	18
	E

	19
	D

	20
	A




Section B – Marking guide

	Q1
	Marks
	Solutions
	Mark allocation and notes

	1a.
	1
	
 (0,0), (2,0)

	1A Must have coordinates.

	1b.
	2
	
Solve 



, 

	
1M 


1A Pay full marks if the answer is correct.

	1c.i.
	1
	

, 

	1A


	1c.ii.
	2
	


OR



	1H one integral correct
Their values from Q1ci.
1H second integral correct
Accept (1 dp)



2H


	1c.iii.
	1
	5.95
	1A (5.94604…)


	1d.
	4
	Turning point on the x-axis.

Solve  for a when


,  


, 
OR








,  


, 

	1M Can be implied.
1M Finding k one value


k = 2.112.., ()



k =,()

OR


1M Correctly expand both sides

1M Attempt to equate coefficients


1A (1.215…, )

1A (
If approximate max 3 marks.

	Q2
	Marks
	Solutions
	Mark allocation and notes

	2a.
	2
	




Solve 




	


1M Show that

1M Show that anything suitable and convincing


	2b.
	2
	

= 36.80
	1M Allow missing dt

1A (36.8028…)


	2c.
	1
	8

	1A


	2d.i
	1
	

	1A


	2d.ii
	2
	

Solve  or



 (r or any other variable name)


OR  OR ….. other possibilities

	1M or any other point, attempt to substitute into an equation
1A Pay full marks if answer is correct

	2e.
	3
	

[image: ]

	

1M shape for 
Concave up to concave down


1M shape for 
Horizontal (between 130 and 140) and then concave down to up

1A (0, 15) and (27.5, 15)







	Q3
	Marks
	Solutions
	Mark allocation and notes

	3a.
	1
	5
	1A


	3b.
	1
	

 OR 
	1A


	3c.i.
	1
	
 OR

   
	1A Must be an equation


	3c.ii.
	2
	(0, 0) or x = 0 and y = 0 or
a = 2.61784…


	1M Attempt to find a

1A 4.25476...

	3d.
	1
	
, accept x = , y = 
	
1A 


	3e.
	1
	

	
1A 


	3f.
	2
	

 ()


 


 

	1A one correct value anywhere
1A all correct and in the correct order


	3g.
	1
	
 or horizontal tangent line or division by zero or not converge

	1A Other answers

	3h.
	2
	

 and 



	1M (2.718…) (1 dp)
1A 
	





	Q4
	Marks
	Solutions
	Mark allocation and notes

	4a.
	1
	0.1587

	1A 0.158655…

	4b.
	1
	6.83
	1A 6.82815…


	4c.
	1
	0.9938
	1A 0.99379…


	4d.
	2
	
 Need to see n and p values
0.9998
	1M Their p value from Q4c.
1A 0.999770…


	4e.
	2
	




= 0.8960
	
1M recognition of conditional with either numerator or denominator correct

1A 0.895965…


	4f.
	2
	


 OR  OR 



	1M A correct statement.
Accept trial and error.


1A (Accept 0.00, 0.01, 0.02, 0.03, 0.04, 0.05)

	4g.
	2
	


Solve 


90%

	

1M Setting up a correct equation with their . Accept trial and error.

1A

	4h.
	1
	0.1345
	1A 0.134516…


	4i.
	1
	

	1A


	4j.
	2
	Method 1 (transform the mean)


To maintain area of 1,  OR 



	

1M (Answers reciprocal of each other)
1A (Both answers correct full marks or one answer correct 1A)


	
	
	
Method 2 (simultaneous equations)



 and 

 
	

1M One correct equation

1A (Both answers correct full marks or one answer correct 1A)






	
Q5
	Marks
	Solutions
	Mark allocation and notes

	5a.
	2
	· Reflect in y axis (about, around, over, across)
· Translate (move, shift) 2 units right (positive x direction)
OR
· Translate 2 units left (negative x direction)
· Reflect in y axis

OR Special case
· Translate 2 units to the right (f is an even function)
· (Dilate by a factor of 1 from … axis)
	1A Reflect in  axis
(not from or along or on)
OR translate 2 units right
1A Both correct in correct order



2A Might include a ‘do nothing’ transformation as the second one

	5b.
	2
	
Domain is  

Range is  
OR

Domain is 

Range is 
OR

(If  is defined with a domain which is a subset of 


then accept domain and range of their .)
	1A
1A 


Pay 2 marks ,  as in correct order
If domain and range are reversed 1 mark. 



	5c.i.
	1
	P (1.27, 1.27), Q (4.09, 4.09) Don’t need P and Q.
	1A 1.2747…, 4.0851…


	5c.ii.
	2
	




	1M Allow a missing 2.
Other expressions (integrals) or a statement  about bounded areas with their x-values from Q5ci.
1A 5.56090…


	5d.
	1
	

	1A


	5e.
	1
	1.27
	1A 1.26873…


	5f.
	2
	x = 1.4509…, x = 8.7815…
43.91 Correct answer, 2 marks, ignore working
	1M Correct x values (1 dp)
1A 43.91391…
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