DIFFERENTIAL ELEMENTS

e Cartesian Coordinate System d4i)sJ! Oldlus>Y!

1- Differential displacements (dl)

dil=dx ax +dy ay +dz az
or

di=dx ax

di=dy ay

dl=dz az

2- Differential area (ds)

ds=dydz ax
ds=dxdz ay
ds=dxdy az

3- Differential volume (dv)

/ —
di=dx ax di=dy ay dl=dz az
az
A | b
ax
ds=dydz ax ds=dxdz ay ds=dxdy az

dv=dxdydz

dv=dxdydz




e Cylindrical Coordinate System 4.l glawd! Cldlu=YI

1- Differential displacement (dl)

di=dp ap
di=pd® a®
dl=dz az

2- Differential area (ds)

dl=dz az

ds=pd®dz ap
ds=dpdz a®
ds=pdpd® az

3-Differential volume (dv)

ds=pd®dz ap

ds=dpdz a®

ds=pdpd® az

dv=pdpd®dz

dv=pdpd®d:z




e Spherical Coordinate System 49, LSl

1-Differential displacement (dl)

dl= dr ar

dl=r d6 a0
dl=r sin 6 d® a®

di= drar di= r d6 ad di=r sin 8 d® ad

2- Differential area (ds)
ds=r?sin@ dBd® ar
ds=r sin® dr d® a6

S

ds=r3sin6 d8d®d ar |ds=r sin@ dr d® al ds=r dr df a®

ds=r dr d6 a®

3-Differential volume (dv)

&

dv=r2sin© dr d6 d® dv=r3sind dr d6 dd




sl cililaay) 4 (differential elements) &g ale Jga
G398 () sk g

Differential elements Cartesian | Cylindrical | Spherical

1| Differential dx ax dp ap dr ar
displacement dy ay pd® ad rdo a0
(di) dz az dz az rsin 6 do a®
2 | Differential area dydzax |pdddzap |r?sind dodd ar

dxdzay |dpdzad® rsind dr d® a0
dxdy az |pdpd®az |rdrdoad

(ds)

3 | Differential volume dxdydz |pdpd®dz |r3sin6 dr do dd
(dv)

Table(1): The differential elements of the three coordinate systems




