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Marking Guide
[bookmark: _Hlk128662783]Question 1 (4 marks)


a.i.					M1 use of 

					A1

ii.						A1

b.						A1
Question 2 (3 marks)

						M1   polar

	M1   De Moivre applied. Must indicate 
multiple angles



			A1
Question 3 (3 marks)

a.	

		M1 for attempt finding 2nd derivative, 
equate to zero

		


	 and 	A1 

b.	Concave up for .	A1

	(or )	A1
	Accept imperfect notation – but watch for brackets/inequalities
Question 4 (3 marks)

			M1 parametric



							A1

The point of intersection is .		H1
Question 5 (5 marks)



	M1 chain/product rule. Must have 
, 3 components, 2 terms with  


At :  	M1 substitution. (must have first M1)

	A1

	H1

	A1
Question 6 (4 marks)

a.				M1

						A1 – must be interval, accept [ ], (24.51, 25.49)


b.				M1 	or use . May see 4/5

		
Reduced by 20%.				A1 – be strict with 20%

Question 7 (4 marks) 

	M1 + A1 (ignore any extra end circles). Must have dt, terminals. Must have 2pi, 8t, square root of sum of derivatives squared.

  

  

  					H1 – perfect square, square and root removed

  

  

  	

  

  							A1   Max. ¾ if any extra end circles included.


Question 8 (4 marks) 

Prove true for :


L.S. = 	R.S. =  L.S.			A1

Assume true for :		

		M1

Prove for :



L.S. = 	H1 (RS of assumption + (k+1)th term)

        

         


        	A1* ans. given, working needed. Need to see (for example)  so proven.





Question 9 (6 marks)


a.		A1 or 

					or  

					or  

					or							
b.	It is when the rate of growth of the kangaroo population is at a maximum.  	A1 
or where half the	carrying capacity is reached

c.	

	    				M1 – integral (1/P’ dP)

	      

	      	H1 must have two logs or equivalent, modulus not required

	      
	Substitute (0, 100)

	   

	   

	   

	     				A1* ans.given


	d.	, 

			A1 (any) accept ln/log

Question 10 (4 marks)




Let , ; , 	M1 – allow error in 
du/dx

	A1 – must be consistent 
use of terminals


Let , 




[bookmark: MTBlankEqn]When ,  and when , 



				M1 – evaluate

				 

				A1	
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