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. (15%) Let f defined by

flzy) = 932_:?5/? if (z,y) # (0,0),
| 0 if (z,y) = (0,0).

Show that f,(0,0) and fy(0,0) both exist but f is not differentiable at (0,0).

. (15%) Let w==z 2y + 1223, where z = r cos s, y = rsins and z = re°. Use the method of
_the chain rule to find the value of dw/8s whenr =1 and s = 0.

- (15%) Find the relative extrema of f(z,y) = z° + y2 —2zy+ Tz — 8y + 2.

. (15%) Use the Lagrange mu1t1p11e£ to ﬁnd the extrema of the functlon f(z,y) =22 —9*

subject to the given constraint g(z,y) = 2 +y2—-1=0.

. (10%) Fmd an equatlon of the plane contammg the points P(3,-1,1), @(1,4,2) and

R(0,1,4).

. (10%) Find the length of the arc of the helix C given by the vector function r(t) =

2 costi + 2sintj + tk, where 0 < ¢ < 27,

. (10%) Find equations for the tangent plane and the normal line to the surface z = € sinmy

at the point P(0,1,0).

. (10%) Let f(z,y) = 2% — 2zy.

. (s) Find the gradient of f at the point (1, —2).

(b) Use the result of (a) to find the directional derivative of f at (1,—2) in the direction
from P(—1,2) to Q(2,3) ' '



