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Year 10 Mathematics
IBMYP Year 5: Exponential Functions Investigation
How far does a cup of rice go?
One grain of rice is placed on the first square of a chessboard.  The next square has two grains, the next four, the next eight, and so on until all the squares have been used.
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1.
Copy and complete this table:

	Square No.
	1
	2
	3
	4
	5
	6
	10
	n

	No. of rice grains
	
	
	4
	
	
	
	
	

	Exponential Notation
	
	
	22
	
	
	
	
	


2.
Calculate the number of grains of rice on:


(a)
Square number 16 in Scientific Notation (3 significant figures).

(b)
Square number 30 in Scientific Notation (3 significant figures).


3. 

Express the number of rice grains on the nth square of the chess board as an exponential equation in terms of y and n.
4. 

Sketch the graph of y against n labelling the points from part 2.  

5.

Without actually filling a cup with rice and counting the grains, estimate the number of rice grains to fill a standard cup.  Explain clearly how you arrive at your estimation.

6.
Assuming that one cup of raw rice (when cooked) is enough to sustain one person for one day, calculate the number of people you could feed for one day with the rice on the last square of the chessboard.  Show your calculations and use scientific notation as appropriate.

7.
Copy and complete the following table and find an exponential expression which can be used to calculate the TOTAL number of rice grains on the chessboard.

	SQUARE
	No. of grains
	Total No. Grains
	Total No. Grains

	1
	1
	1
=   1
	2* - ?

	2
	2
	1+2
=   3
	2* - ?

	3
	4
	1+2+4
=   7
	2* - ?

	4
	
	
	2* - ?

	5
	
	
	2* - ?

	n
	
	
	T=2* - ?


8.
Choose any country in the world and calculate for how long that whole population could be fed with the total number of rice grains on the board. 

9.      If the largest oil tanker in the world (The Knock Nevis) was converted to hold rice and it can hold 650 000 tonnes, how many of these ships would be needed to hold all the rice on the board.

10.      
Go to the website www.freerice.com and comment on what the site intends to do, how it does it, and whether it actually does what it claims. 
Format of Presentation:

INTRODUCTION: what you are going to do and how you will do it.

ANALYSIS: your working.

CONCLUSION: what you found.

REFLECTION: What assumptions have been made, discuss limitations and extensions.
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