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PART A – CALCULATOR FREE



[bookmark: _Hlk33537260][bookmark: _Hlk99293641]Question 1	[2, 2, 1 —  5 marks]
Differentiate the following. (do not simplify your answer) 



 	(a)	 	









	(b)	 









	(c)	 		





[bookmark: _Hlk99562968]Question 2									          	[2,1 - 3 marks]



[bookmark: _Hlk99391095]The motion of a particle, where  is the displacement of the particle in metres, and  is time in seconds, can be described by 


 

	 
(i) Find the change in displacement during the first 3 seconds.








(ii) Interpret your result from (i)






Question 3									          		[1 mark]

A particle is moving along a straight line. The graph shows the acceleration of the particle.
      [image: ]


             For what value of  is the velocity    a maximum ?




					
Question 4									          [2, 2, 2 -  6 marks]
							
(a) 

If 	   determine the value of 










(b) 

If 	   determine the value of 















 
(c) 

Find   if    	

			













Question 5									[1, 1, 1, 1 - 4 marks]
	


The graphs of   and   are shown below.


The graphs intersect on the  at points   and form the regions that are 
labelled A, B, C and D

[image: ]


It is known that region A has an area of  square units, and that regions A and B have a 

combined area of  square units.


(a) 
State the value of  
 
(b) 
State the value of   



It is also known that     and   


(c) Find the area of region C


(d) 
Calculate the value of 



Question 6	[2, 3 - 5 marks]


	(a)	Determine  


	










	(b)	Hence, determine  

	

































Question 7										 [2, 3 – 5 marks]


(a) 
	Find  	 















(b) 

[bookmark: _Hlk99391561]	If     and     

	find   
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PART B – CALCULATOR ALLOWED


Question 8	[3,2 — 5 marks]

The acceleration, a(t) m/s2, of a particle at time t seconds is given by



			                    where  

The velocity of the particle at t = 0 is 2 m/s. 

	(a)	Find when the particle first changes direction, correct to four decimal places.
			












	(b)	Find the total distance that the particle travelled during the 	given time interval.
		(Give your answer in metres, correct to 2 decimal places)	




Question 9	[3 marks]


The region enclosed by  and    is shaded in the diagram
[image: ] 

Find the exact value of the area of the shaded region































Question 10	[1,2,2 - 5 marks]


Marie Curie, a French – Polish physicist and chemist, was the first woman to win a Nobel Prize, the first person and only woman to win twice, and the only person to win a Nobel Prize in two different sciences. In 1909, she succeeded in isolating 1 gram of pure radium. The decay function of radium ( the amount remaining after  years)  is approximately  


			                             where t is time in years. 

(a) 
How much of the  of radium remains after 10 years.







(b) Find the instantaneous decay rate after 10 years. 





 


(c) Determine the half-life of radium ?.Give your answer to the nearest year.












Question 11	[3, 1, 2 - 6 marks]


Consider the graph of   , below, where
                                             


                                                						
[image: ]



Estimates can be used to approximate A, the area bounded by   , the  , and 


the vertical lines    and    

(a) 
An upper estimate,  , of  A  can be calculated using the areas of two rectangles 
of equal width, as shown in the diagram above.

Find the exact value of 









A lower estimate,  , of  A  can be calculated using the areas of two rectangles of equal width, S , as shown in the diagram below.

      [image: ]


(b) 

The exact value of   is given by      


Show that the average of  and    is  24












(c) 
Calculate the exact value of  A  
















Question 12  	[2, 2 - 4 marks]




The diagram shows two parabolas     and    , where   
The two parabolas intersect at the origin, and at A

    
       [image: ]

(a) 

Show that the - coordinate of A  is   




[bookmark: _GoBack]






(b) 

Find the exact value of    such that the shaded area is   
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Alower estimate, L, of A can be calculated using the areas of two rectangles of equal width, as shown
on Figure 4.
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(b) The exact value of Lis ¢ —¢* +24.
‘Show that the average of U and L is 24.
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Question 30 (6 marks)

The diagram shows two parabolas y = 4x —x and y=ax?, where a>0. The two
parabolas intersect at the origin, O, and at A.

¥

(a) Show that the x-coordinate of A is : T
a





image63.wmf
x


oleObject57.bin

image4.wmf
cos

2

x

e

x

p

+


image64.wmf
4

1

a

+


oleObject58.bin

image65.wmf
a


oleObject59.bin

image66.wmf
16

3


oleObject60.bin

oleObject2.bin

image5.wmf
3

2

1

cos

1

x

x

dx

e

-

ò


oleObject3.bin

image6.wmf
x


oleObject4.bin

image7.wmf
t


oleObject5.bin

image8.wmf
2

4

dx

tt

dt

=-


oleObject6.bin

image9.png
A particle is moving along a straight line. The graph shows the acceleration of the
particle.
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The graphs of y = 7(x) and y = g(x) are shown below.
The graphs intersect on the x-axis at points 2, g, and  and form the regions that are labelled A, B, C,
andD.
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Itis known that region A has an area of 16 square units, and that regions A and B have a combined
area of 26 square units.
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diagram.

Find the exact value of the area of the shaded region.




image40.wmf
t


oleObject36.bin

image41.png
-0.000427
A= A 00004279




oleObject37.bin

image42.wmf
1

gram


oleObject38.bin

image2.emf
PM


image43.wmf
()

yfx

=


oleObject39.bin

image44.wmf

oleObject40.bin

image45.wmf
33

11

()6

22

xx

fxee

--

=-+


oleObject41.bin

image46.png
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Figure 3

Estimates can be used to approximate 4, the area bounded by y = f(x), the x-axis, and the vertical
lines x=1and x =
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