Indices Rules

Draw the whole table and complete the table down to 21:

	210
	2x2x2x2x2x2x2x2x2x2
	1024
	

	29
	2x2x2x2x2x2x2x2x2
	
	

	28
	
	
	

	27
	
	
	

	26
	
	
	

	25
	
	
	

	24
	
	
	

	23
	
	
	

	22
	
	
	

	21
	
	
	

	20
	
	
	Do not fill in this bit yet – leave blank

	2-1
	
	
	

	2-2
	
	
	

	2-3
	
	
	

	2-4
	
	
	

	2-5
	
	
	



Calculate using the method shown: 
a) 23 x 24 = 8 x 16 = 			124 = 		2?
    			       Convert indices into numbers using the table above	Calculate the answer	Convert the answer back into indices using the table above	
b) 22 x 25 =           =        = 2?
c) 27 x 23 =
d) 26 x 21 =
e) 24 x 25 =
· Look at the questions and your answers, what do you notice?
· Can you write it as a general rule? 2a x 2b = .....

Calculate using the same method as above:
a) 26 ÷ 24 = 64 ÷ 16 = 4 = 2?
b) 25 ÷ 23 =             =    = 2?
c) 27 ÷ 23 =
d) 26 ÷ 21 =
e) 28 ÷ 25 =
· Look at the questions and your answers, what do you notice?
· Can you write it as a general rule? 2a ÷ 2b = .....

Calculate:
a) (23)2  = 82  = 64 = 2?
b) (24)2 =       =      = 2?
c) (22)5 =
d) (23)3 =
e) (22)4 =
· Look at the questions and your answers, what do you notice?
· Can you write it as a general rule? (2a)b = .....
· Now go back to the table and look at the last column, what do you notice?
· Can you complete the last column of the table using the pattern you have spotted?

· Now look at the first and last column of the table and compare 21 and 2-1; 22 and 2-2 etc, what do you notice? What do you think the – sign does?

· Make a table for powers of 3 like the first table on this sheet.
· Test your rules: 2a x 2b = .....; 2a ÷ 2b = .....; (2a)b = ..... for bases of 3, do they still work?
· What about 3-a? Does it still do the same thing?
· What do you notice about 20 and 30? 

· Now test your rules for other base numbers, do they work for all numbers?
You should now have 5 rules for all base numbers (extension 6!!) – write them down.
· na x nb =
· na ÷ nb =
· (na )b =
· n-1 = 
· n0 =        

· n-a = 

Now learn these as you will need them throughout the GCSE course

So now you think you are clever, let’s do the tough ones!!

· Using your calculator try substituting values into n and see if you can work out what n½ does.  (There is a hint – if you need it but you have to ask for it!)
· What button on your calculator does this?
· Using your calculator try substituting values into n and see if you can work out what  does.  (There is another hint – if you need it but you have to ask for it!)
· What button on your calculator does this?
· Can you predict what   does? How would you do this on your calculator?

· What would happen to n-½? Can you combine the two rules and explain the two steps to be taken to get to the answer?

· What would happen to n-   ? 
· Can you combine the two rules and explain the two steps to be taken to get to the answer?
· How would you work out these questions using your calculator?

    




Indices –  GCSE Indices Exam Questions

1.	(a)	Work out the value of 57 ÷ 54

(2)
2.	Simplify
(a)	m2 × m5
(1)
(b)	p6 ÷ p3
(1)
(c)	(q4)2
 (1)
3.	Simplify
(i)	y4 x y-3
 (1)
(ii)	y4 ÷ y5

 (1)
4.	Simplify
(a)	w6 × w2
(1)
(b)	x3 ÷ x5
 (1)
(c)	(y3)2

(1)
5.	Simplify
(a)	x5 × x–2
 (1)
(b)	y5 ÷ y–2
(1)
(c)	[image: ]
(1)
(d)	(2g2h4) × (3g3h)

(2)
6.	Simplify (3xy2)4.

 (2)
7.	If  x = 3 p and y = 3q
Express in terms of x and/or y
(i)	3p – q
 (1)
(ii)	32 p
 (1)
(iii)	3 q + 2

(1)
8. Simplify
(i) y7 x y2                                                                                        		(1 mark)

(ii) y7 ÷ y2                                                                                       		(1 mark)

(iii) (y7)2                                                                                           		(1 mark)

(b) (i) If y = – 1 which answer in part (a) is positive?                     		(1 mark)

(ii) If y = 0.5 which answer in part (a) has the greatest value?       		(1 mark)

9.	Simplify (2x4y)3                                                                               	(2 marks)

10.		Simplify
(i)  d 3 x d 2                                                                                           	(1 mark)
(ii)  e
      e4                                                                                                   	(1 mark)

[bookmark: _GoBack](iii) (5g5h-2) x (3g2h)                                                                            	(2 marks)

11. 
(a) (i) Evaluate 13z0                                                                          	(1 mark)

(ii) Evaluate (13z)0                                                                             	(1 mark)

(b) If 3x = 1
               27 , find the value of x.                                                      	(2 marks)

(c) If 4y = 64½ , find the value of y.                                                    	 (2 marks)

12.
Simplify (2xy2)3                                                                                   	(2 marks)

13.
(a) Write down the value of 110                                                           	(1 mark)

(b) Find the value of 8⅔                                                                       	(2 marks)

(c) Simplify 6–2 x 1440.5                                                                       	 (3 marks)
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