Investigation: Experiment with linear inequalities
Year 8 Maths · A5 question sheet
An equation like  is a line. What does an inequality like  look like? In this investigation you will test what keeps an inequality true, then use graphing software to see inequalities as shaded regions of the number plane. You will need graphing software, such as the free Desmos graphing calculator (desmos.com/calculator) or GeoGebra, a ruler and two coloured pencils.
Part A: What keeps an inequality true?
1. Start with the true statement 2 < 6. Do each operation to both numbers, then write the correct sign, < or >, between the answers.
	Operation on both sides
	Left
	Sign
	Right

	add 3
	5
	
	9

	subtract 8
	
	
	

	multiply by 4
	
	
	

	divide by 2
	
	
	

	multiply by −1
	
	
	

	multiply by −3
	
	
	

	divide by −2
	
	
	



1. Write a conjecture: which operations keep the sign the same, and which ones reverse it?
1. Test your conjecture with the true statement −5 < −1. Try at least three operations, including one with a negative number.
Part B: Inequalities on the number plane
1. In your graphing software, type each inequality. Describe what you see.
0. 
0. 
0. 
1. What is the difference between how the software draws the boundary line for  and for ? Why does this make sense?
Part C: Two pronumerals
1. Type .
0. Describe the shaded region. Is the boundary line solid or dashed?
0. Copy and complete the table. First substitute each point into . Then type the point into the software to see where it sits.
	Point
	Is  true?

	(0, 3)
	

	(2, 1)
	

	(−3, 0)
	

	(1, 2)
	



0. What do you notice about the point (1, 2)?
1. Graph each inequality and describe the shaded region.
	Inequality
	Above or below the line?

	
	

	
	

	
	

	
	



1. Complete these conjectures.
0. For  or , the region ______________ the line is shaded.
0. For  or , the region ______________ the line is shaded.
0. The line is solid when ______________ and dashed when
1. Test your conjectures with . Predict which side will be shaded, then check with the software. Hint: rearrange it to start with .
Part D: Shading by hand
To shade an inequality by hand, draw the boundary line, then test a point that is not on the line, such as (0, 0). If the point makes the inequality true, shade its side. If not, shade the other side.
1. On the grid, shade the region . Show your test point.
· [image: figures/6.06-inv-grid.png]
1. On the grid, shade the region . Show your test point.
· [image: figures/6.06-inv-grid.png]
Part E: The canteen budget
Mr Scott has $20 to buy lunch for the leaders after a working bee. Pies cost $4 and drinks cost $2. If he buys  pies and  drinks, then .
1. Shade the region on a copy of the grid in your book, or graph ,  and  in your software.
· [image: figures/6.06-inv-canteen.png]
1. Answer each question.
0. Can he buy 3 pies and 5 drinks? Show how you know.
0. Write three combinations that use exactly $20.
0. Why do only the whole-number points in the region make sense here?
[image: C:/Users/User/Documents/Mr.%20Scott%20Aus%20Website/tools/doc-icons/sec_reflect.png] Part F: Reflect
1. Explain why an equation in  and  is a line, but an inequality in  and  is a whole region.
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