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Chapter 3: Indices, exponentials and logarithms
Test C (50 marks)

Name: ___________________________________

Part A – Multiple-choice	(10 marks)

	1	 when simplified  is:

A	 	B	 	C	 

D	 	E	 


	2	simplifies to:

A	16	B	8	C	4

D	2	E	1


	3	is equivalent to:

A		B		C	

D		E	


	4	When simplified , becomes:

A	9	B	6	C	3

D	1	E	0


5	 expressed with positive indices is:




A		B		C	



D		E	

6	in index form is:


A	7x6	B	7x15	C	


D		E	7x


7	A car’s value is $x when new and decreases by p% per annum. In value let $A be the value of the car after n years. A rule connecting A and n is:

A	A = x(1 – )n	B	A = xpn	C	A = x(1 + n

D	A = x + (1 – )n	E	A = x – (1 – )n


8	is equal to:

A	36	B	864	C	144

D	108	E	720



9	Possible values of a and b in the equation  are:

A	a = 64 b = –1	B	a = 2 b = –6	C	a = 4 b = –3

D	a = 16 b –1.5	E	all of the above




10	The graph of  is:

A						B			
			


	
C 						D



	
E 



Part B – Short-answer	(33 marks)
[bookmark: _Hlk8805735]

1	Simplify the following using the index laws and write answers with positive indices.

a	12m4n–2  16 m–3n7	b	2x3  (2x)3  (2x)0  2x0

_________________________________________	______________________________________
	
_________________________________________	______________________________________



c		d 		

_________________________________________	______________________________________
	
_________________________________________	______________________________________
	
_________________________________________	______________________________________
	
_________________________________________	______________________________________
	
_________________________________________	______________________________________ 

(1 + 1 + 2 + 2 = 6 marks)


2	a	Write 7.01345  10–5 as a basic numeral using four significant figures.

_____________________________________________________________________________________________

	b	Write 45678.91 using scientific notation using four significant figures.
	
_____________________________________________________________________________________________

c	Write using scientific notation using two significant figures.
	
_____________________________________________________________________________________________


(1 + 1 + 2 = 4 marks)




	3	Show, with working, how to evaluate the following without a calculator.

	
a      
	
b      
	
c      


	
_________________________

_________________________

_________________________

	
_________________________

_________________________

_________________________

	
_________________________

_________________________

_________________________




		(1 + 1 + 1 = 3 marks)

4	Use index laws to solve for x in each of the following.


a	3x = 81	b	
	
_________________________________________	______________________________________
	
_________________________________________	______________________________________
	
_________________________________________	______________________________________


c		d 	

_________________________________________	______________________________________
	
_________________________________________	______________________________________
	
_________________________________________	______________________________________

		(1 + 1 + 2 + 2 = 6 marks)
5	Evaluate each of the following without a calculator.
	
a     4–2 + 5–2
	
b    
	
c     


	
_________________________

_________________________

_________________________
	
_________________________

_________________________

_________________________



	
_________________________

_________________________

_________________________
     (1 + 1 + 1 = 3 marks)



6	Evaluate each of the following without a calculator.
	
a     
	
b   
	
c     


	
_________________________

_________________________

_________________________
	
_________________________

_________________________

_________________________



	
_________________________

_________________________

_________________________
     (1 + 1 + 1 = 3 marks)



 

7	In the following situations define suitable variables and write an exponential   
	equation relating the variables.

	a      A colony of 800 penguins is decreasing by 15% per year.
	
															
													

	b     There is a culture of 600 bacteria increasing by 140% per hour.
	
															
													
								  
  (2 + 2 = 4 marks) 
















8	Sketch the graphs of these exponential rules on the same set of axes, labelling each y-intercept. For parts a and b label the points when x = 1; for parts c and d label the points when x = –1.

a	y = 4x	b	y = –5x	c	y = 6–x	d	y = –7–x


(4  1 = 4 marks)


Part C – Extended-response	(7 marks)

1	Mia’s invests $8000 for 5 years at an interest rate of 12% p.a. compounded monthly. Determine the amount in Mia’s investment account after 5 years.

________________________________________________________________________________________

________________________________________________________________________________________

( 2 marks)

2	A population of rabbits starting at 4500 is increasing by 12.5% every day.
Let P be the number of rabbits after d days.

a	Write a rule connecting P and d.

_____________________________________________________________________________________________

b	Calculate the number of rabbits after  7 days	_____________________________________________________________

	_____________________________________________________________

c	Use logarithms to find  how many whole days it takes the population of rabbits to triple. 

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

(1 + 1 + 1 = 3 marks)

3	 Express as a single logarithm  

	_____________________________________________________________________________________________

	_____________________________________________________________________________________________

	_____________________________________________________________________________________________
										( 2 marks )
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