Powers and Roots
Extension Booklet

	Instructions:
· Answer the questions and solve the problems in your exercise book.
· Please do not write in this booklet.
· You will have to think hard for most of these.



This booklet includes questions on:
· Square numbers
· Cube numbers
· Square and cube roots
· Laws of indices

Question 1
Investigate this question. How can you be sure you have found them all?
[image: ]
Source: UKMT via DrFrostMaths

Question 2
Work out the answer without using a calculator.
[image: ]
Source: UKMT via DrFrostMaths



Question 3
Rewrite the questions as fractions then work out the answers without using a calculator. Give your answers as fractions.
[image: ]
Source: Don Steward’s Median

Question 4
Which is bigger? Use your understanding of powers to justify why.
	 or 

 or 

 or 

 or 


Source: PixiMaths

Question 5
Answer the question without using a calculator.
[image: ]
Source: UKMT via DrFrostMaths
Question 6
No calculators allowed! Can you work out the answer with squaring all those big numbers?
[image: ]
Source: UKMT via DrFrostMaths

Question 7
Use a calculator, and trial and improvement, to work out what the missing numbers are.
[image: ]
Source: Don Steward’s Median



Question 8
Try to answer this question logically rather than guessing!
[image: ]
Source: UKMT via DrFrostMaths

Question 9
What must the missing numbers be to make the answer in the middle?
[image: ]
Source: Don Steward’s Median



Question 10
Write a relationship in the form  for each of the letters below.
[image: ]
Source: MathsVenns.com
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square and cube roots: give your answer as a fraction
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[JMC 2019 Q18] What fraction of the integers from 1 to 8000 inclusive are
cubes?
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[IMC 2020 Q8] One of these options gives the value of
172 + 192 + 232 + 292 Whichiis it?
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use a calculator (and trial and improvement) to work out what the missing numbers (?) are:
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57=9765625

7= 19 683

47=1048 576

67=10 077 696

97=59 049

?3=1331

?5=16 807

?6=7529 536

?7=35831808

?4=167.9616
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?5=0.00243

? 6=244.140625

0.11?=0.0000161051

9.3 7=7480.5201

167=2

?-3=0.125

?-6=0.00137174211

?2025=9

n "= 0.6940041897 (nis a 3-digit decimal)

nn=0.7775588098
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[SMC 2016 Q5] All the digits 2, 3,4, 5 and 6 are placed in the grid, one in
each cell, to form two three-digit numbers that are squares.

Which digit is placed in the centre of the grid?
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a is positive b is positive
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[IMC 2017 Q3] How many squares have 7 as their units digit?
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[SMC 2006 Q4] What is the value of
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