Maths / BND Forensic


Standard Form problems
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The table of approximate atomic weights below might help…..

	Element
	Approximate 
atomic weight

	Carbon
	12

	Hydrogen
	1

	Chlorine
	35.5

	Sodium
	23

	Oxygen
	16

	Mercury
	200


1) How many molecules of water are there in 1g of water?

H20 means two hydrogen and one oxygen molecule, so 1 + 1 + 16 = 18g of Water contains 6.023 × 1024 molecule of water.

(Mass you have ÷ Mass for one lot of 6.023 × 1024 ) × 6.023 × 1024
1g ÷ 18g × (6.023 × 1024 )= 3.3 × 1023 atoms
2) A grain of salt weighs about 0.00001g. How many atoms of salt (NaCl) are there in a grain of salt?

NaCl means one atom each of sodium and chlorine, so 23 + 35.5  = 58.5g of Water contains 6.023 × 1024 molecule of water.

(Mass you have ÷ Mass for one lot of 6.023 × 1024 ) × 6.023 × 1024
0.00001g ÷ 58.5g × (6.023 × 1024 )= 1.03 × 1018 atoms
3) There are estimated to be 60,094,648 people in the UK as of January 2003. The land surface area of the UK is 241,590 sq km. (Source: CIA World Fact Book)

a) Convert these numbers to Standard Form

6.095 × 107 people and 2.42 × 105 sq km

b) Calculate the number of people per square km for the UK. Quote your answer to a sensible accuracy.

(6.095 × 107 ) ÷ (2.42 × 105 ) = 2.52 × 102 people per sq km
4) Russia (including Siberia) has a population of 144,526,278 people estimated for July 2003. The land area of Russia is 16,995,800 sq km. How many people per square km are there in Russia?

(1.45 × 108 ) ÷ (1.70 × 107 ) = 8.53 people per sq km

(actually there are 6 million people in Siberia which is two thirds Russia)

5) The volume of a sphere is given by the formula 
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where r is the radius of the sphere. How many Earths could fit in the Sun (assuming you squashed the Earths in leaving gaps)? 

Volume of Earth

1.333 × 3.142 × 6.37 × 106 × 6.37 × 106 × 6.37 × 106


= 1.08 × 1021 m3 


Volume of Sun

1.333 × 3.142 × 6.96 × 108 × 6.96 × 108 × 6.96 × 108


= 1.41 × 1027 m3
You can get 1.41 × 1027 ÷ (1.08 × 1021) = 1.31 × 106 Earths inside the Sun (you have to squash hard tho’).
Remember


12g of Carbon contain � EMBED Equation.3  ���atoms of Carbon.


Radius of Earth: � EMBED Equation.3  ���


Radius of Sun: � EMBED Equation.3  ���
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