Scalar: Tensor of Rank O

H vemains invariant under coordinate fvansformation.

for example-size, mass temperature, distance, speed ot cedera ave the
scaler quantities, that is, they have only magnitude and no divection.

Hence they are independent of Hhe coovdinate transformation.

A scalar quantity is atensor of vank zevo, Hhis means, Hat a scalar
@M-l-i-l-g vequives zexo or Mo basis 4o describe itself

His vepresented as A
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Vector: Tensor of Rank |

His a quantity which carvies both magnitude as well as divection

3 FT /

/
When we go TV¥m oZooon\ino\Jm sgslmn S 4o ancthrer coordinate sgslmn S’, Hhen

Hhe components of P and Qin self changes but Hhe vector as sach le. Hhe nature
of Hhe vector does not change, s magnitude does not change, it is pointing from P
o Q only in another frame of veference. This implics Hhat it an object does not
vavy ander coovdinate transformation by following a set of ransformation vules
then Hhat object is called as atensor. The only Hing that changes is the

components of +ensor.
A vecthor is afensor of rank one Hhat is i requives one basis vector ( x or Y or z)

o describe its each component- for WMF‘Q/‘A‘ a Y A 7
In 3D (4=3), number of components of such a vector /tensor of vank | (n=10is
3 (ied™n)

Note Hat pseudo vector is not a tensor because it does not so\Hng Hrose
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Stress Tensor: Tensor of Rank 2 573{:' ? N M vUw
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0 is Origin

Alis any point- in the interior facing all the stresses

B is point on plane with area vector x undergoing 3 stresses
Cis point on plane with area vector Y undergoing 3 stresses
D is point on plane with avea vector z undergoing 3 stresses

Total Required Components 4o describe all Foruvs at A: 9
3 dongwl'lor\s ov s‘l'vezl'd\mg /

o shearing

Set of Basis Vectors vequived o describe each componet n=2 ( n is Hhe vank
of Hhe 4ensor)
foreq xy xz, yj..ete

Dimension of sgsl-w =3

So, Hhe components of a vank 2 fensor in 3Dis 3°2=4"n =1

Representation of atensor of Rank 2: A;ﬂ_}/ A Z_/ A (;|
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