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1. Let a rod with length L and constant cross-sectional area A have the density

322422
/’(I):P“%v 0<z<L,

where z is the distance from one end of the rod and po is a real constant.

(a) Find the total mass M of the rod.
(b) Find the z-coordinate z. of the centre of mass of the rod.

(c) Find, in terms of M, the moment of inertia of the rod about the vertical axis through
z=0.
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2. Find the volume of the solid body obtained by rotating the segment of the graph of
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) =5

between x = 1 and = = 3 about the z-axis.
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3. Evaluate the mass of the brick, given by 1 <z <3, 0 < y <2, and 1 < 2 < 5, whose density
is given by p(z,y,2) = 2%z
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4. Calculate the volume integral of f(r,6,2) = 2z over the cylinder seated at the origin with
radius 7 = 1 and height 4 along the z-axis, with 0 < z < 4.
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5. Calculate the mass of a sphere of radius 3 centred at the origin and with density function
£(r,6,0) =r6cos*(¢).
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6. (a) Calculate grad ¢ at the point (1,2,1) for ¢ = zy%=.
(b) Calculate div F at the point (1,2,2) for F = 2zzi + 3y%rj + ayzk
(c) Calculate curl F at the point (1,2,1) for F = 2ry%zi + 3yzj + vk




