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Problem 1 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 −  𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 

A calculator is required in this question — give your answers in scientific notation.  

A.  The mass of a neutron is about 1.675 × 10−27 𝑘𝑔. About how many neutrons are 
there in 1 𝑘𝑔 of neutrons?  
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B. The radius of a neutron is about 1.11 ×  10−15 𝑚. Use the formula for the volume 
of a sphere 𝑉 =

4

3
𝜋𝑟3 to find its approximate volume.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. Use the formula density = mass volume to find its approximate density in 𝑘𝑔/𝑚3.  
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Extension 1 

 

D. The mass of a neutron star is 2.0 × 1030 𝑘𝑔. Using the density calculated in (C), 
estimate the volume of a neutron star. 
 

E. Assuming that the neutron star is a sphere, estimate its radius in kilometres. 
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Problem 2 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 −  𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 

Solve for 𝑥, 

𝑙𝑜𝑔𝑥2 = −
1

4
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Problem 3 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 −  𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 

Simplify, 

2𝑥𝑙𝑜𝑔2𝑥   
 

 

 

 

 

 

 

 

𝐴 log 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑑𝑖𝑐𝑒! 𝐼 𝑡𝑒𝑛𝑑 𝑡𝑜 𝑓𝑜𝑟𝑔𝑒𝑡 𝑠𝑜𝑚𝑒𝑡𝑖𝑚𝑒𝑠 𝑎𝑛𝑑 𝑡ℎ𝑖𝑛𝑘 

𝑜𝑓 𝑡ℎ𝑒𝑚 𝑎𝑠 𝑏𝑎𝑠𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠, 𝑏𝑢𝑡 𝑟𝑒𝑚𝑖𝑛𝑑𝑖𝑛𝑔 𝑚𝑦𝑠𝑒𝑙𝑓 𝑡ℎ𝑎𝑡 

𝑡ℎ𝑒𝑦 𝑎𝑟𝑒 𝑖𝑛𝑑𝑖𝑐𝑒𝑠 𝑓𝑜𝑟𝑚𝑠 𝑎 𝑚𝑢𝑐ℎ 𝑐𝑙𝑒𝑎𝑟𝑒𝑟 𝑝𝑖𝑐𝑡𝑢𝑟𝑒 𝑟𝑒 𝑡ℎ𝑒 𝑝𝑟𝑜𝑏𝑙𝑒𝑚. 

 

 

Extension 2 

 

Simplify, 

4
𝑥

2
𝑙𝑜𝑔2𝑥

2
3   
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Problem 4 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 −  𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 

a. Solve 2𝑥  <  1010 

 

 

 

 

 

 

 

 

 

 

b. How many positive integer powers of 2 are less than 1010? 
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Extension 3 

 

Let 𝑁 = 2𝑛, 

A. Show that the number of digits of 𝑁 is (𝑛𝑙𝑜𝑔102) + 1 
B. Find all integers for 𝑛 for which 2𝑛 has exactly 100 digits 
C. Hence, determine how many powers of 2 have exactly 100 digits 
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Problem 5 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 −  𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 

Find 𝑙𝑜𝑔10 21000, and hence find the number of digits in 21000. 
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Extension 4 

 

Let 𝑁 = 3600 × 2400.  

Determine the number of digits in 𝑁. 

 


