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MAE/CE 671 Continuum Mechanics 
 

 

 

Text 

 

1.2  Let xi be rotated 30 deg counterclockwise about the x1 axis to 'xi  through transformation 

aijk in problem 1.1 such that  

 

 

jiji Aa'A   ,      (i ,j = 1,2,3) 

 

A= [ 3, 2, 4] 
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1.3  Let xi be rotated 60 deg clockwise successively about the .axes"xand'x,x 312   Calculate 

the components of A in terms of the final set of coordinates if the components of A based on the 

original coordinates xi are (1,1,1)  
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 norm(A)=   1.732  = 3  
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1.5 

 

 

(a)   3332211ii   

 

(b) 

 

BABABA TT   

 

mjnpiqmqnjipnqmpijmpnjiqmjnqipmqnpijjpqinm
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( c )  mjnpiqmqnjipnqmpijmpnjiqmjnqipmqnpijjpqinm   

 

Change j to i 

 

nqmpmqnpipqinm

mpnqnqmpnqmpnpmqmqnpmqnpipqinm

npmqmqnpnqmpmpnqnqmpmqnpipqinm

minpiqmqniipnqmpiimpniiqminqipmqnpiiipqinm

33

33









 

 

 

 

 

 

(d)  nqmpmqnpipqinm   

 

Change p to n 

 

nqmnmqnninqinm   

 

mqmqmqinqinm 23   

 

 

 

(e)   mqinqinm 2  

 

Change q to m 

 

62 mminqinm   
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1.6 

 

a)  Show   ii ,VV   
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b)    Show   iji,jVV i   
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1.7  Using index notation, prove the relation 
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   pm,nmnppn
m

mnp VxVV
x

xVVxxV ii 











                                                (1.7-5) 

                  km,nipmnpkikm,nimnpipk VVVVVxxV ii                                                     (1.7-6) 

                                                                                           

    km,niimkninkmkm,nipmnpki VVVVVxxV ii                                       (1.7-7) 

   km,niimknkm,niinkm VVVVVxxV ii                                                           (1.7-8) 

                                                                                       

      ki,kik,iiki,kikk,ii VVVVVVVVVxxV iii                                               (1.7-9) 

 

Substitute equations (1-7.2), (1.7-4) and (1.7-9) into (1.7-1). 

    ki,kik,iikk,iiki,ki VVVVVVVVVV iii                                              (1.7-10) 
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  ki,kiki,ki VVVVVV ii                                              (1.7-11) 

 

 

 

 

 

1.9  Consider an inclined boundary surface identified by the coordinates at  

 

A (4,4,3)    B(0,4,2)   and C(4,2,4) 

 

Determine the unit vector normal to the surface ABC satisfying    1nn   

 

V=B-A =( 0-4)i+(4-4)j+(2-3)k=-4i-1k 

 

W=C-A=( 4-4)i+(2-4)j+(4-3)k=-2j+1k 
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