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[14] 1. (i) (a) Give the precise definition of the directional derivative of a function f(z,y)
at the point (a,b), in a direction given by a unit vector (u,v).

(b) State a theorem which relates the directional derivative to the gradient vector.

(c) Obtain the directional derivative of f(z,y) = 423y — 32%y? at the point
(1,1), in the direction of the vector (2,2).

(d) If g(z) = f(z,z), where f is defined in part (c), determine g¢'(1).

(e) Explain why the value for ¢’(1) obtained in part (d) does not coincide with
the value of the directional derivative of part (c).

[continued...]
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(ii) Show that, under the transformation given by z = e®,y = €,

20 a0 Ou Ou  Ou O
02 "V o T o TVsy T B2 T B2

where on the left u = u(z,y) and on the right u = u(e?,e?).

Page 3 of 7




Math 287 - Mid-Term Exam Winter Term 2000

[13] 2. Let f(z,y) = (zy)%/".

(a) Use the definition of derivative to show that f,(0,0)=0 and f,(0,0)=0.

(b) Deduce that f is differentiable at (0,0). As part of your answer, state the
definition that a function of two variables be differentiable at a point (a, b).
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(c) Obtain f,(z,y) where z # 0. Show that f.(z,y) has a limiting value of
6/7 as (z,y) — (0,0) along the curve z =15

(d) Combining the results of parts (a) and (c), what conclusions may be drawn about
the continuity of f, at (0,0)7

(e) State a theorem which relates the continuity of partial derivatives to the differ-
entiability of a function. Can this theorem be used to deduce part (b) from part
(d), or part (d) from part (b)?
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[13] 3. (i) Define what is meant by the statement ‘the function f(z,y) is continuous at
(a,b)’.

ii) Evaluate lim (z —y)e*tv.
( ) (Q:!y)""(lvo)( y)

(iii) Consider the function, f, given by

eYsinzx

f(xay) =

z

Determine the set of points of R? at which this function is defined, and explain
how the definition of f may be extended to that of a function which is contin-

uous on RZ.

0 0
(iv) Show that the function g(z,y) =e™ satisfies the equation z 8_5 _y _a_z ~0
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THIS PAGE IS FOR ROUGH WORK
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