12) The length /, width w and height / of a box change with time. Find the rate at which
the volume is change when /=4, w = 6 and 2 = 8, / and w are increasing at a rate of
10 m/s and % is decreasing at a rate of 1 m/s.
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13) Let f(x,y,z) =3x>+4y3>+2z andletP=(3,2,1)
a) Find the gradient of fat P.

V{:; wa,‘,{hgx = < Qx' \2\12\\>
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b) Find the maximum rate of change of f at the given point and the direction in which it
occurs.

o ot = | NF) =, 18% wugt 0 =, 2624 * 543

c¢) Find the directional derivative of f(X, y, z) in the direction of v=<1, 2, -2> at P.
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