
 

Mathematical Techniques II: Algebra (Physics Year 1 Term 1)   CW6a 07/12/2007 

Classwork 6 – Transforming Areas & Volumes: Answers 
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Similarly, by inspection, , .AB DC s AD BC s= = = =i j  

(c) Consider a line 0 λ= +r r d
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(d)  We find that the corners of the square transform into 
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         Using , we find , , ,F E G H H E G FEF HG EH FG= − = − = − = −r r r r r r r r
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(e) We evaluate the results above using 
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FG=  See next pg. 

(f) (i) Since  and , the area of the parallelogram is  1 2EF a s a s= +i j j1 2EH b s b s= +i
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 Hence, since the original area was s2, the area scale factor is multiplied by det .T  (Note 
that, in the equation for the area, the outer bars signify the absolute value while the inner 
bars signify the determinant.) (ii) Inserting the values, we find det 12 4 8.= − =T  

(g) Yes, because any shape can be considered to be an assembly of small squares.   
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(h) (i) The transformations of the natural basis vectors  are the column vectors  of 
the matrix defining the transformation: 

( )jf e ja
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.  1 1 2 3 2 1 2 3 3 1 2 3, ,a a a b b b c c c= + + = + + = + +a i j k a i j k a i j k    

(ii) The volume is 
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det
a b c
a b c
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× = =a (a a ) Ti  as before. 

(iii) Yes, because any solid can be considered to be an assembly of small cubes. 

 

(e) Sketch of square ABCD and its transform, the parallelogram EFGH: 
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