2E2 Tutorial Sheet 21 Third Term^1

20 April 2004 1. (1) Find a unit normal to z = √ x^2 + y^2 at (6, 8, 10). Note that this surface is f = 0 where f = z − √ x^2 + y^2 2. (2) What is the div of

(a) v_1(y, z)i + v_2(x, z)j + v_3(x, y)k

(b) xyz(xi + yj + zk)

(c) (x^2 + y^2 + z^2)^{−3/2}(xi + yj + zk)

3. (2) What is the curl of

(a) v_1(x)i + v_2(y)j + v_3(z)k

(b) xyz(xi + yj + zk)

(c) (x^2 + y^2 + z^2)^{−3/2}(xi + yj + zk)

4. (1) Show ∇ × (∇f) = 0.

5. (2) Show curl(fv) = (grad f) × v + fcurl v.

1Conor Houghton, houghton@maths.tcd.ie and http://www.maths.tcd.ie/~houghton/ 2E2.html