
MATH2004 Test #2 Answers

1. f (x,y) = x3 + y3 - 3x - 12y fxx = 6x, fyy = 6y, fxy = 0. � D(1, -2) < 0 and D(1, 2) > 0. These
give  (c) S.P. & min.

2. If w = f (x,y,z) where x = st2, y = s2 - t3, z = -st then the partial derivative
 ws = fxxs + fyys + fzzs = t2fx +2sfy-tfz so the answer is  (c).

3. Lf = (2xy+yz   x2+xz   xy+2z) so Lf (2, 1, -1) = (3 2 0) and |Lf |2 = 9+4 so (b) %&1&3.

4. F = (P,Q,R) gives Py = z+1, Qx = z+b; Pz = y+a, Rx = cy-1; Qz = x, Ry = cx so b = c = 1
and a =-1 so (d) (-1 1 1).

5. 

6. The circle is x2 + y2 = 4 so for C  take x = 2cost, y = 2sint, t 0 [0, ð/4].
Then xN = -2sint, yN = 2cost so xN2 + yN2 = 4.

Thus IC x - y ds = 

7. For 0 # y # 1, we get y - 1 # x # 1 - y as the region U.
Then IUI3x2(1 - y) dA =

8. f(x,y) = x2 + y2.
Let g(x,y) = x4 + 4y4 - 4 and F = f - ëg.
Fx = 0 gives 2x = 4ëx3 so

x = 0 or 2ëx2 = 1.
Fy = 0 gives 2y = 16ëy3 so

y = 0 or 8ëy2 = 1.
x = 0 = g implies y4 = 1 so y = ±1.
(0,±1)  f(x,y) = 1.
y = 0 = g implies x4 = 4 so x = ±%&2.
(±%&2,0)  f(x,y) = 2.
Otherwise x2 = 4y2 so:
 g = 0 gives 20y4 = 4.
Thus y2 = 1/%&5 and x2 = 4/%&5 (4 C.P.)
    f(x,y) = 4/%&5 + 1/%&5 = 5/%&5 = %&5.
Hence:  minimum is 1 

  maximum is 2.


