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Section A – Multiple-choice questions

	Question
	Correct answer

	1
	A

	2
	C

	3
	E

	4
	D

	5
	B

	6
	E

	7
	C

	8
	C

	9
	D

	10
	E

	11
	E

	12
	C

	13
	A

	14
	D

	15
	B

	16
	D

	17
	B

	18
	A

	19
	A

	20
	B






Section B – Marking guide
Question 1  (9 marks)


a.									1A

b.						two correct, all correct	1A, 1A
c.								
	[image: ]Note;
Point should be (-4.90, +1.54)


Shape with correct asymptotic behaviour					1A
Their asymptotes from part b. drawn and labelled with equations		1H
Stationary points, inflection point, and y asymptote labelled			1A


d.i.	One vertical asymptote: 								1A

d.ii.	No vertical asymptotes: 								1H



e.	  or   					1A

Question 2   (11 marks)




a.	LHS ===== RHS   'Show'	1A

	Other intercept is  (by symmetry or other method)			1A
b.	The diagram below shows the solutions to Question 2b. (the upper circle) and Question 2e. (the lower circle).

					
	Correct circle shown above 						 	1A
	Im axis intercepts found and shown on graph - does not have to be coords, i ok	1A
	Re axis intercepts shown - does not have to be cords				1A


c.	   (via symmetry)							1A


d.	Sector angle is  or might use   then double later				1A

					1M
	Correct method, sector - triangle or correct segment formula applied

										1A


e.	Their circle goes through  and 
	Correct circle - reflection of first circle about real axis.				1A
	Position of Imaginary axis intercepts correct					1A
Question 3  (10 marks)

a.		




	,  , , 					1A


	,   Convincing show that in each case.			1A



b.	Distance over first 4 seconds =      			1M

		for linking up regions				1M

										1A



c.	Reflect about vertical axis 		(may be implied by A)	1M

	Translate 13 to right  or other equivalent		


	such as ,  

	 pay mark if use their T correctly 			1H
	Note reflection must be done before translation.



d.									1M



	, ,   (Min)					1A



	,    ,      (Max)					1A


	Accept   & 

		Question 4  (11 marks)

a.	 							1A
b. 
 [image: ]
									Starting point  1A,   direction  1A

	c.i. 	283.62 m									1A

c.ii. 	45.1 m/min									1H



d.i.	speed =  or  speed =  			1A


d.ii.	max speed is  50 m/min 							1A
	occurs at (50, 80) and (50, 0)							1A
	



e. 	,  			1M
	Second equation gives t = 2.245 & t = 4.456

	Substituting each in first equation gives ,   a = 26.56			1A, 1A	
1 for each correct a, max 1 mark for a values if extra a values given. 



Question 5  (10 marks)
a.i.										

		
			Two forces shown & labelled (W, mg, Fg, FW etc. OK)		1A


a.ii.								1M

										1A


b.								1M

										1A



c.i.	, 			convincing 'show that'			1A


c.ii.	, 	(must see trig and substitution)	1M


	   	Max height =					1A 




c.iii.	     OR  		

Required speed =  
	Finding 'vertical speed' & correctly combining with 'horizontal speed'		1M 

	Required speed = 								1A

Question 6   (9 marks)


a. 	, 				1A




b.i.	 correct to four decimal places			1A


b.ii.							1A


c.		
		[image: ]

c.i.	Correct normal curve								1A

c.ii.	Correct shading									1A





d.	  							1A




e.i.										1A


e.ii.	As , sample supports rejection of claimed mean (mean is < 750 (mL))	1H




f.	 (mL)								1A
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