[image: ]


Chapter 3: Indices, exponentials and logarithms
Test A (45 marks)	

Name: ___________________________________

Part A – Multiple-choice								(10 marks)

1	 is equivalent to:
	
	A							B						C	

	D							E	


2	expands to:
	
	A				B							C		

	D						E		


3	is equivalent to:
	
	A	1					B			3			C			

	D						E	


4	Simplified    becomes:
	
	A							B				C		 

	D							E	 





5	 simplifies to: 

	A						B					C	 

	D							E	 



6	evaluates to:
	
	A	1						B	2						C	4	

	D	5						E	9



7	 expressed with positive indices is:
	



	A				B			C		



	D				E	


8	in scientific notation correct to 4 significant figures is:
	
	A		B				C	 	

	D	 	E	 


9	The graphs  of  and  intersect at the point.
	
	A				B	 				C		

	D				E	they do not intersect 




10	$70 000 is invested at 8% per annum. 
	Let $A be the value of the investment after n years.
	A rule connecting A and n is:
	



	A			B		C		



	D		E			






Part B – Short-answer								         (24 marks)
[bookmark: _Hlk8794080][bookmark: _Hlk8792539]
1	Simplify the following.
	
	a	 			b	 
		
	_____________________________________		_____________________________________
		
	_____________________________________		_____________________________________
				
	c	 			d	 
			
	_____________________________________		_____________________________________
		
	_____________________________________		_____________________________________
		
(4  1 = 4 marks)

2	Simplify the following using the index laws.
	


	a					b	
				
	_____________________________________		_____________________________________
		
	_____________________________________		_____________________________________


	c						d	

	_____________________________________		_____________________________________
		
	_____________________________________		_____________________________________
			
	(4  1 = 4 marks)


3	a	Write these numbers as a basic numeral.
	


		i	_________________________  ii		________________________
	
	
	b	Write these numbers using scientific notation.
	
		i	820300	_________________________	ii	0.00016	________________________
		
	(4  1 = 4 marks)



4	Evaluate the following without a calculator.
	
	a							b	 
						
	_____________________________________		_____________________________________
						
	_____________________________________		_____________________________________

		(2  1 = 2 marks)

5	Express each of the following as a logarithm.
		
	a						b		
							
	_____________________________________		_____________________________________
		
	_____________________________________		_____________________________________
	
	_____________________________________		_____________________________________

	(1 + 1 = 2 marks)

6	Sketch the graph of these exponential rules on the same set of axes, labelling the y-intercept and the point where x = 1.
	


	a	 				b	
		

		

(2 + 2 = 4 marks)




7	Find the value of in each of the following.

	a	2					b		
							
	_____________________________________		_____________________________________
		
	_____________________________________		_____________________________________
	
	_____________________________________		_____________________________________

	(2 + 2 = 4 marks)






Part C – Extended-response						     (11 marks)


1	The population of bacteria in a petri dish is given by the rule , where P is the bacteria population and t is the time in minutes.
	

a	Substitute t = 0 into the rule to find the initial population P of bacteria. 

________________________________________________________________________________________


b	Use the rule to find the population P of bacteria after 1 hour. Write the answer in scientific notation to two significant figures.

________________________________________________________________________________________

________________________________________________________________________________________

c	Use trial and error to find the time t, when the population, P = 256 bacterium.

________________________________________________________________________________________

________________________________________________________________________________________

(1 + 1 + 1 = 3 marks)


2	Mick invests $25 000 for 10 years at 12% p.a. compounded monthly.

a	Calculate the interest rate per month.

________________________________________________________________________________________

b	State the number of interest periods in 10 years. 

________________________________________________________________________________________

c	Determine the amount in Mick’s investment account after 10 years.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

(1 + 1 + 2 = 4 marks)




3	A water tank containing 8000 litres is leaking such that its contents is reducing 
	by 13% every day.
	Let V be the volume of water left in the tank after d days.
	
	a	Write a rule connecting V and d.
		
	_______________________________________________________________________________________________
	
	b	Calculate (to the nearest litre) the amount of water left in the tank after:
	
		i	12 hours	_____________________________________________________________________
	
					_____________________________________________________________________

		ii	3 days	_____________________________________________________________________

					_____________________________________________________________________
	
	c	Use trial and error to estimate when the amount of water in the tank has halved. Round to one decimal place.
		
	_______________________________________________________________________________________________
		
	_______________________________________________________________________________________________
		
	_______________________________________________________________________________________________
	
(1 + (1 + 1) + 1 = 4 marks)
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