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Show your work in detail. Correct answers without justification are never graded.

Q-1) Let F(x,y,2) = 2? + y32 + 52*' — 14. Assume that = and y are functions of ¢ and s, given as
follows.

x(t,s) =14 2t + 3s + 3% 4 4t*s* + 725°t7,
y(t,s) =2+ 4t + 125 + 617 + 5t*s* + 485%1% + 111s%1%.

F(z,y,z) = 0 defines z as a differentiable function of = and y, and hence as a differentiable
function of £ and s.

Find 2,(0,0) at the point (z,y, z) = (1,2,1). (10 points)

Answer: Implicitly taking the partial derivative with respect to ¢ of both sides of F'(z,y, z) = 0, we
get
2vx: + 3y2ytz + y?’zt + 10522z, = 0.
Note that z;(0,0) = 2 and y,(0,0) = 4, and (x,y, 2) = (1,2, 1). Putting these in we find
52

Zt(0,0) = —1—13

Another way of solving this is as follows. First you forget about ¢ and s. Differentiating both sides of
F' = 0 with respect to x and y separately and treating 2 as a function of x and y we get
2z 4+ 1y 2, + 105222, = 0,
3y?z + y3zy + 105220zy =0.

From here we obtain at the point (x,y, z) = (1,2, 1)

Now we use chain rule for z to write
2t = 2oy + 2yt

Putting in the values of z; and y; found above, we find as before

52

Zt(0,0) = —1—13



