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Vector Calculus
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If &(x,y, 2) Is a scalar field and
v(z,y, z) = v1i + v9j + v3k is a vector field
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Vector calculus identities:

grad(Py) = ®grad + 1 grad

div(Pa) = ddiva + a-grad

curl (Pa) = ® curlat+grad ® x a

curlgrad ® = 0, divcurla =0

curl curla =grad diva — V?a

grad(a-b) = (b-grad)a + (a-grad) b + bxcurla + axcurlb
div(a x b) = b-curla — a-curlb

curl(a x b) = (b-grad)a — (a-grad)b + adivb — bdiva

Green’s theorem in the plane:
o) OP
Pd dy) = — — — | dz dw.
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Stokes’ theorem:
]{V-dr:/curlv-ds.
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The divergence theorem:

]{V-dS —/ divvdV.
S V

®
www.mathcentre.ac.uk (© mathcentre 2009



