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Structure of this paper

	
	Number of questions available
	Number of questions to be attempted
	Suggested working time (minutes)
	Marks available

	Section One
Calculator-free
	8
	8
	50 minutes
	40

	Section Two
Calculator-assumed
	12
	12
	100 minutes
	80

	Total marks
	120




Instructions to candidates

1. Write your answers in the spaces provided in this Question/Answer Booklet.  Spare pages are included at the end of this booklet.  They can be used for planning your responses and/or as additional space if required to continue an answer
a. Planning:  If you use the spare pages for planning, indicate this clearly at the top of the page.
b. Continuing an answer:  If you need to use the space to continue an answer, indicate in the original answer space where the answer is continued, i.e. give the page number.  Fill in the number of the question(s) that you are continuing to answer at the top of the page.

2. Show all your working clearly. Your working should be in sufficient detail to allow your answers to be checked readily and for marks to be awarded for reasoning. Incorrect answers given without supporting reasoning cannot be allocated any marks. For any question or part question worth more than two marks, valid working or justification is required to receive full marks. If you repeat an answer to any question, ensure that you cancel the answers you do not wish to have marked.

3. It is recommended that you do not use pencil except in diagrams



Question 9		[6 marks]



The graph of  is shown below.














Given     and    , determine each of the following:


a)	
[1]




b)		, where k is some constant
[1]




c)	
[1]



d)	
[3]



Question 10		[6 marks]


a)	The probability of surviving a particular organ transplant operation is 0.8. If a patient survives the operation, the probability that his or her body will reject the transplanted organ within the first month is 0.2. What is the probability that a particular patient survives the operation and their body does not reject the organ?
[2]


















b)	Given that ,  and , determine whether or not the events A and B are independent. Justify your answer mathematically.
[4]
























Question 11		[5 marks]



The size of a population of bacteria that is introduced to a nutrient grows according to the formula    , where t is the time, measured in hours, after the introduction.

a)	Find the rate at which the population is changing 2 hours into the experiment. Show 		all working.
[3]


















b)	Find the average rate at which the population is changing over the first four hours.
[2]




Question 12		[9 marks]




Consider the function   defined over the interval   .

a)	Use Calculus techniques to determine the co-ordinates and nature of any stationary points.
[5]






































b)	Determine the global maximum of  .
[1]





c)	Draw a neat sketch of   , clearly indicating all stationary points, points of inflection, intercepts and endpoints.
[3]



































Question 13		[9 marks]


Subsets are formed by choosing letters from the word   F A C E T I O U S (which is a very interesting word because it contains all five vowels in alphabetical order!)

a)	How many four letter subsets can be formed?
[1]





b)	How many four letter subsets can be formed which contain at least 1 vowel?
[2]






c)	How many five letter subsets can be chosen from the word F A C E T I O U S which 
	are also subsets of the word  F A C T O R I S E ?
[1]








The letters within the subsets can now be arranged to form different “words”. From the letters in the word  
F A C E T I O U S :

d)	How many different five letter “words” can be formed?
[1]








One of these five letter words is chosen at random. What is the probability that it contains:

e)	both the letters C and E, but with the C and E separated by exactly one letter?
[2]











	
f)	both the letters C and E, but with the C and E separated by at least one letter?
[2]



Question 14		[5 marks]


a)	In a certain medical procedure, a tracer dye is injected into the pancreas to measure its function rate. The amount of dye remaining in the pancreas, D grams, at any time t minutes after the injection has been administered is given by the equation  

.
In a pancreas that is functioning normally, 4% of the dye will be excreted each minute.

If a dosage of 0.5g of dye is administered to a patient, how much dye will be secreted after one hour if the patient’s pancreas is functioning normally? 
Answer correct to 3 dp.
[3]
















b)	The rate at which the concentration , C units, of a drug in the blood is reduced by normal metabolism is proportional to the value of this concentration at any time t measured in 

		hours. That is,   .
	Given that the concentration drops from 2 400 units to 2 000 units in the first hour, 			express C as a function of t, including the value of any constants. Express answers 			correct to 3dp where necessary.
[2]



Question 15		[6 marks]


A water trough 60 cm across, 120 cm long, and 30 cm deep has ends in the shape of isosceles triangles. (See the diagram below.)

120cm
30cm

60 cm









Let the depth of the water in the trough be d.


	a)	Clearly show that the volume of water in the trough at any depth d is given by the 
		equation 

 				 
[2]








	b)	If the depth of water in the trough is reduced by 5%, determine the percentage change 
		in the volume of the water using the Incremental Formula.
[4]













Question 16		[10 marks]




Consider the diagram below, which shows the graphs of   and   .



















a)	Determine the co-ordinates of A, B (to 2 dp) and C.
[3]





b)	Write an expression, involving integrals, to determine the area of the shaded region. 
		Use your expression to determine the area.
[3]















c)	Determine the area enclosed by   ,   and the line   . 		Clearly show how you used integrals to obtain your answer.
[2]


























d)	The function  undergoes a series of transformations and the resulting 		curve has the equation  . Clearly describe the transformations that 			have occurred, in correct order, to obtain this new function.
[2]





Question 17		[7 marks]




A cone just fits inside a sphere of radius 10 cm. 
Let the height of the cone be h cm and the radius of 
the cone be r cm. 
O is the centre of the sphere.



a)	Show that the expression for the volume of 
the cone can be given by

		.
[2]









b)	Find the exact dimensions of the cone which has maximum volume. Justify your answer using Calculus.
[5]



Question 18		[6 marks]



	Given that   , 


	a)	show that the derivative can be expressed in the form   and 			determine the values of a and c.
[3]


















b)	Determine the equation of the tangent to the curve  at the point . 		Express all values in exact form.
[3]



Question 19		[6 marks]


Tom is 5 years old and often throws a tantrum to get what he wants. The probability that Tom throws a tantrum over any encounter with his mum is 0.7. Given that he throws a tantrum, the probability he gets his own way is 0.2. Irrespective of whether or not he throws a tantrum, Tom gets his own way 35% of the time.

Let T be the event “throws a tantrum” and W be the event “gets his own way”.



	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	


	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	




	


	a)	Complete the tree diagram above, showing all branch and end of branch values to 		represent the above information.
[3]



b)	Determine the probability that Tom throws a tantrum or gets his own way.
[1]




c)	Determine the probability that Tom threw a tantrum, given that he did not get his own 		way.
[2]



Question 20		[5 marks]



Given that	 , find the value of k. 
Clearly show working to support your answer.












































END OF SECTION TWO


EXTRA PAGE FOR WORKING
Clearly number any questions you do here.


EXTRA PAGE FOR WORKING
Clearly number any questions you do here.


Your Name:  _____________________________

Your Teacher (please circle)

Mrs Macnaughtan		Mrs Rippon		Mrs Yap

	
	Question
	Marks Available
	Your Mark

	
	9
	6
	

	
	10
	6
	

	
	11
	5
	

	
	12
	9
	

	
	13
	9
	

	
	14
	5
	

	
	15
	6
	

	
	16
	10
	

	
	17
	7
	

	
	18
	6
	

	
	19
	6
	

	
	20
	5
	

	
	TOTAL SECTION 2
	80
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