1.08 Index laws
Year 8 Maths · A5 question sheet · Level 3 · Challenge
This worksheet stretches your skills with the index laws: long expressions, changing the base, comparing huge numbers and real problems with doubling. Tip: to compare or combine powers with different bases, try to write them with the same base first, for example 8 = , so  =  = .
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1. Use the quotient law on  to explain why  = 1.
1. Which of these are equal to ? Write Yes or No.
0. 
0. 
0. 
0. 
0. 
0. 
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1. Write each answer as a single power.
0.  =
0.  =
0.  =
0.  =
1. Without a calculator, simplify and then work out the value.
0.  =
0.  =
0.  =
0.  =
0.  =
1. Write each as a single power of 3.
0.  =
0.  =
0.  =
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1. Find the missing index.
0. , so □ =
0. , so □ =
0. , so □ =
0. , so □ =
1. Show that . Then use the same idea to work out  without a calculator.
1. Without a calculator, decide which number in each pair is larger, or whether they are equal. Explain.
0.  or 
0.  or 
0.  or 
1. Find the positive whole number x in each equation.
0. , so x =
0. , so x =
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1. A sheet of paper is 0.1 mm thick. Each time you fold it in half, the thickness doubles.
0. Write the thickness after 10 folds using a power of 2, then work it out.
0. What is the smallest number of folds that would make it thicker than 1 m?
1. In an old story, a king puts 1 grain of rice on the first square of a chessboard, 2 on the second, 4 on the third, and keeps doubling. Square n has  grains.
0. How many grains are on square 10?
0. How many times more grains are on square 40 than on square 30? Write your answer as a power of 2 and as a number.
1. A phone photo uses about  bytes of storage. A memory card holds  bytes. About how many photos fit on the card? Write your answer as a power of 2 and as a number.
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