
M408D (54690/95/00), Quiz #5 SolutionsQuestion #1De�ne the function f(x; y) =8<: x2yx4+ y2 ; if (x; y)� (0; 0)0 if (x; y) = (0; 0)a) Does lim(x;y)!(0;0) f(x; y) exist, and if so, what is it? Is f(x; y) continuous at (0; 0)?Solution : This problem is similar to one done in lecture. No, the limit does not exist andtherefore f is not continuous at the origin. To see this we note that along the path y = 0we have lim(x;y)!(0;0) f(x; y)= limx!0 0=0while along the path y=x2 we �ndlim(x;y)!(0;0) f(x; y)= limx!0 x4x4+x4 = limx!0 12 = 12 :b) Now de�ne h(x; y) = ln(x+4y):Find hx, hy, and hxy.Solution : Taking partial derivatives we �nd thathx= 1x+4yhy= 4x+4yhxy=� 4(x+4y)2 :c) Suppose that x and y are functions of s and t given byx(s; t)= se2ty(s; t) = sin(s2t):Find @h/@s as a function of s and t. [Hint: Use part (b)!]Solution : Find we see that @x@s = e2t; @y@s =2st cos(s2t):Therefore, by the chain rule and part (b) we �nd@h@s = @h@x @x@s + @h@y @y@s= e2tx+4y + 8st cos(s2t)x+4y= e2tse2t+4 sin(s2t) + 8st cos(s2t)se2t+4 sin(s2t) :1



Question #2Let f(x; y; z)= zexy:a) Determine the gradient rf(x; y; z).Solution : The gradient is the vectorrf(x; y; z)= hfx; fy; fzi= hyzexy; x zexy; exyi:b) What is the directional derivative of f at the point (0; 0; 0) in the direction of the vectorv= h4; 4; 2i? That is, �nd Duf =rf �u at (0; 0; 0) with u= vjvj .Solution : Since jv j= 42+42+22p =6 we have that u= h23 ; 23 ; 13i. So,rf �u= 23yzexy+ 23x zexy+ 13exyand Duf��(0;0;0)=rf �u���(0;0;0)= 13 :
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