11.3: 62, 74, 82 + 3 Extra Problems

62. (a) If we fix y and allow & to vary, the level curves indicate that the value of [ decreases as we move through P in the positive
x-direction, so f, is negative at P.
(b} If we fix = and allow y to vary, the level curves indicate that the value of f increases as we move through P in the positive

y-direction, so [, is positive at /7.
i i . . .
(©) for = . (), so if we fix ¢ and allow & to vary, f... is the rate of change of [, as x increases. Note that at points to the
dr

right of £ the level curves are spaced farther apart (in the z-direction) than at points to the left of £, demonstrating that

decreases less guickly with respect to o to the right of 12 S0 as we move through /7 1n the positive z-direction the

P

. ]
(negative) value of [ increases, hence ;— (fz) = [z is positive at /.
i

i
(d) fzy = r_ (f=7. 0 if we fix © and allow i to vary, [y, is the rate of change of [- as y increases. The level curves are

oy

closer together (in the z-direction) at points above /7 than at those below P, demonstrating that f decreases more quickly
with respect to = for y-values above . So as we move through P in the positive y-direction, the {negative) value of f»

decreases, hence [, 1s negative.
il
e) fuy = r? (fu), soif we fix 2 and allow y to vary, [y is the rate of change of [, as y increases. The level curves are
ihy

closer together (in the y-direction) at points above 7 than at those below P, demonstrating that [ increases more quickly
with respect to i above . S0 as we move through P in the positive y-direction the (positive) value of f, increases, hence

% (fu) = o 15 positive at .
7. % — 0.6215 +0.39650 . When 7' = —15°C and v — 30 km/h, % — 0.6215 + 0.3965(30) = 1.3048, so we
would expect the apparent temperature to drop by approximately 1.3% C if the actual temperature decreases by 1°C.
’i:f = —11.37(0.16) " + 0.39657(0.16)0~ "5 and when T' = —15°C and v = 30 km/h,
W sy —0.84 ane vy ey —0.54 =0
B0 = LL.37(0.16}{30) + 0.3965( —15){0.161(30) == —0.1592, so we would expect the apparent temperature

to drop by approximately 0.16°C if the wind speed increases by 1 km /h.
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O Let g(or) = f{x.0) = &5 +0 = . Then g’ (z) = 1 and g'(0) = 1 so, by (1), f.(0.0) = ¢'(0) = L

82 £-(0,0) = lim



