0) — f(92, 60)
h

2. By Definition 4, f7(92,60) = r];jmu {1934 B8 , which we can approximate by considering it = 2

£(94,60) — f(92,60) _ 111 —105 _

and h = —2 and using the values given in Table 1: fr(92, 80) = 3 5

3,

f£(90,60) — f(92,60) 100 —105
-2 ~, =g

approximately 2.75. Thus, when the actual temperature is 92 °F and the relative humidity is 60%, the apparent

temperature rises by about 2.75 °F for every degree that the actual temperature rises.

;llimu £(92,60 + h) = f(92,60)

Fr(92,60) =

= 2.5. Averaging thesc values, we estimate fp (92, 60) to be

Similarly, f7(92,60) = which we can approximate by considering

h
i w B wd e 5 fir (0, 60 L2250) ;-“92"5‘“ o A8 ;""5 =06,
F1(92,60) & L (92,55].__; Ll 103__51‘:'5 = 0.4. Averaging these values, we estimate f(92, 60) to be

approximately 0.5. Thus, when the actual temperature is 92 °F and the relative humidity is 605, the apparent
temperature rises by about 0.5 °F for every percent that the relative humidity increases.



b. (a) The graph of f decreases if we start at (—1, 2) and move in the positive z-direction, so f=(—1, 2) is negative.
(b) The graph of f decreases if we start at (—1, 2) and move in the positive y-direction, so f,(—1, 2) is negative.

) fec = ;-f-*;[fm}f 50 fr. is the rate of change of f; in the z-direction. f; is negative at (—1, 2) and if we move in

the positive z-direction, the surface becomes less steep. Thus the values of f. are increasing and f.-(—1,2) is

positive,

(d) fyy is the rate of change of f; in the y-direction. f, is negative at {—1, 2) and if we move in the positive
y-direction, the surface becomes steeper. Thus the values of f are decreasing, and f,,(—1, 2) is negative.



B. f:(2, 1) is the rate of change of f at (2, 1) in the x-direction. If we start at (2,1), where f{2,1) = 10, and move in
the positive o-direction, we reach the next contour line (where f(x, ) = 12) afier approximately 0.6 units. This
represents an average rate of change of about 2. If we approach the point (2, 1) from the left (moving in the
positive z-direction) the output values increase from & to 10 with an increase in @ of approximately 0.9 units,
corresponding to an average rate of change of 5. A good estimate for f2(2, 1) would be the average of these two,
s0 f=(2,1) == 2.8, Similarly, f,(2,1) is the rate of change of f at (2,1) in the y-direction. If we approach (2, 1)
from below, the output values decrease from 12 to 10 with a change in y of approximately 1 unit, corresponding to
an average rate of change of —2. 1f we start at (2, 1) and move in the positive y-direction, the output values decrease
from 10 to 8 after approximately 0.9 units, a rate of change of h:'% Averaging these two results, we estimate
Fu(2,1) = —21.



e B o |
W flx,y) =2z +32 +3zy* = folr,y)=52*+3-322 . 4® +3-1.9* =5z* +92%% + 3p*
fulz,y) = 0+ 32 - 2y + 3z - dp® = 62y + 12c3°. :



18. f(z,y) =z = =l y) = yr¥ 7, fylz,y) = z¥ Inx



% fla,ps) = 2e® = Fulagie) =2se, fyla,y 2} = afei(a) = 2 ae,

£y, 2) = aPe® (y) = Tped".



L o & R
42 ryz —cos(z+y+z2) | = HI{Iyz}“ﬂzLﬂm{£+y'z}] o

Az : Oz G e O 2 1 :
yz-l-zyﬂ = [—sin(z +y + z)] (l - E)’ [zy + sin(x + y + 2)] 7 [yz + sin(z + vy + 2)), 50
E__yz+5in[:{r+y+z] a
dz wy+sin(z+y+z) dy

9z _ _":rz+si.u{:{: +u+z)
By zy+sin(z+y+z)

(s02) = 5 (cos(z + y + 1)), and 50 by symmetry




K] a

48 f(z.y)=I(3z+5) = [:(zy)= e, Fulz,¥) = g Then
P 9 i O T nea
fm(:c,y} = 3{—1}(3"? - 51]'} [3] e [3:11 A 5'9'}2 » fu:y( 1 y} = {3;1‘ % 5@}? H fy.t{ :y} {3;1' + 51’]?:

; 25
ad fuy(®9) =~ T



