
 
Source: http://www.themetalstore.co.uk/products/steel-t-section 31/03/14 

 

Density of mild steel: 𝟕. 𝟖𝒈/𝒄𝒎𝟑    VAT is charged at 20% 
 
1. Use the information in the description above to complete the two blank boxes.   
 
 
2. Find the mass of a single T bar.   
 
 
 
 
 
 
 
3. How much – including VAT – does the T bar cost, per kilogram?   
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Solutions 

 

 
Source: http://www.themetalstore.co.uk/products/steel-t-section 31/03/14 

 

Density of mild steel: 𝟕. 𝟖𝒈/𝒄𝒎𝟑    VAT is charged at 20% 
 
1. Use the information in the description above to complete the two blank boxes.   
 
The 10% off sale gives a new price of £12.90, so the old price can be calculated by doing the 
reverse of a 10% decrease: 12.9 ÷ 0.9 = £𝟏𝟒. 𝟑𝟑 
 
VAT is an increase of 20%, so is calculated by: 12.9 × 1.2 = £𝟏𝟓. 𝟒𝟖 
 
2. Find the mass of a single T bar.   
 
To find the volume, first interpret the description 25𝑚𝑚 × 25𝑚𝑚 × 3𝑚𝑚 in relation to the 
diagram.  Labels 𝐴 and 𝐵 are both 25𝑚𝑚 and label 𝐶 is 3𝑚𝑚.  The diagram shows the 
cross-section, so to find the total volume we need the length (3𝑚) as well as the area of this 
cross-section: 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑐𝑟𝑜𝑠𝑠 − 𝑠𝑒𝑐𝑡𝑖𝑜𝑛:    25𝑚𝑚 × 3𝑚𝑚 + 22𝑚𝑚 × 3𝑚𝑚 = 141𝑚𝑚2 
𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑇 𝑏𝑎𝑟:    141𝑚𝑚2 × 3000𝑚𝑚 = 423,000𝑚𝑚3 

 
Next, we need to convert this to 𝑐𝑚3 to fit with the density units: 423,000𝑚𝑚3 = 423𝑐𝑚3 
 
This uses 1000𝑚𝑚3 = 1𝑐𝑚3 (consider 1𝑐𝑚3 = 10𝑚𝑚 × 10𝑚𝑚 × 10𝑚𝑚 = 1000𝑚𝑚3) 
Alternatively, convert original units all into centimetres, getting: 
 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑐𝑟𝑜𝑠𝑠 − 𝑠𝑒𝑐𝑡𝑖𝑜𝑛:    2.5𝑐𝑚 × 0.3𝑐𝑚 + 2.2𝑐𝑚 × 0.3𝑐𝑚 = 1.41𝑐𝑚2 
𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑇 𝑏𝑎𝑟:    1.41𝑐𝑚2 × 300𝑐𝑚 = 423𝑐𝑚3 

 

Finally, apply the formula 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑀𝑎𝑠𝑠

𝑉𝑜𝑙𝑢𝑚𝑒
:    7.8 =

𝑀

423
    ⟹     𝑀 = 3299.4𝑔 ≈ 𝟑. 𝟑𝒌𝒈 

 
3. How much – including VAT – does the T bar cost, per kilogram?   
 
Using total cost and total mass: £15.48 ÷ 3.3 = £𝟒. 𝟔𝟗 
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