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% Problem 15 from Section 13.6
% X2 + 2y + 2z = 4 and y=1 at P0 (1,1,1/2)

tx = ty = linspace (-5,5,41)';
[xx,yy] = meshgrid (ix,ty);
tz =2 - (1/2)*xx."2 - yy;
mesh(ix,ty,tz);

hold on;

Y%z=2-(12)x"2 -y

meshc(xx,ones(size(xx)),yy); %y =1

plot3(1,1,1/2,"x","markersize",10,"color","k")
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31. Wind chill factor Wind chill, a measure of the apparent tem- (‘ "9 T>
perature felt on exposed skin, is a function of air temperature and P 0)
wind speed. The precise formula, updated by the National
Weather Service in 2001 and based on modern heat transfer the-

ory, a human face m{)ﬂ?l, and skin tissue resistance, is L ( 19 T) = W ( 1}7-0 ( TD> /\-—
' )

W= Wu,T) = 3574 + 0.6215 T - 3575 106
| + 04275 T+, 9 raw (
where T is air temperature in °F and v is wind speed in mph. A _ (,O'/’U> + !)
partial wind chill chart is given. o 1/‘" 3 l P

T(°F)

Tozs 20 15 10 5 0 -5 10 At 'Po(olglfé?
Y o

5125 19 13 7 1 -5 -11 -16 —22

10|21 15

9 3 —4 —10 -16 -22 -28 (. i6*
v | 15]19 13 6 0 -7 13 -19 -26 -32 9\'\) _ _—26.4Sx0.1bs
mP)| 29 (17 11 4 -2 -9 —15 ~22 -29 -35 (0.16- >
1 . (o )T 0 lby
30(15 8 1 -5 -12 —-19 -26 -33 -39 Olé
{14 7 0 -7 -14 -21 -27 —34 -4l 9\/\] 0.b 2%‘79'
W — 0.6215 + 04275
a. Use the table to find (20, 25), W(30, —10), and #(15, 15). 2
b. Use the formula to find #(10, —40), (50, —40), and
w60, 30). |
Find the linearization (v, T} of the function #{v, T) at the
~ point (25, 5).
Use L(v, T) in part (c) to estimate the following wind chill
values. -
i) W(24,6) i) W27,2)

iii) (5, —10) (Explain why this value is much different
from the value found in the table.)

e will finigh  Hus )mlolm i Ao vant fechre
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Wind bl fakr problom - Coninued -

31. Wind chill factor Wind chill, a measure of the apparent tem-
perature felt on exposed skin, is a function of air temperature and \_ P (‘]9‘ T> — Cag‘ g
wind speed. The precise formula, updated by the National Qa 0" 01 0 1]-'
Weather Service in 2001 and based on modern heat transfer the- o ®
ory, a human face modgl, and skin tissue resistance, is

W= 'W{u,I"] = 3574 + 0.6215T — 35.75 %16 L (’l}, T) = W('l}a (TD> +

+ 04275 T+ 0",

where T is air temperature in °F and v is wind speed in mph. A 9 W (19>'l7> 4+ (b\l\l\ (T;'T)
partial wind chill chart is given. 31} T

T(°F)

_3n-z§ 20 IIS 0 5 0 -5-10 9‘2\/} O+0 — (%S.K)(O‘[v)

s[5 1913 7 1 -5 -l -6 @ 0.1p-1)
3 —4 -10 -16 -22 -28 +0.4215T. (0 1b) ’U’[

0.16-1)

102t 15 9
v | B5[19 13 6 0 -7 —-13 -19 -26 -32 064
@ph)| 99 (17 11 4 -2 —9 —15 —22 -29 -35 = /(K.M(O'lb)'l? —+
5016 9 3 —4 —11 —17 —24 -31 -37 C -0.%4
| 0-42%s) (016 9
(15 8 1 -5 -12 —19 -26 -33 -39 t )( )T
5{14 7 0 -7 —14 =21 -—27 —34 —41
a. Use the table to find (20, 25), W(éo, —10), and W15, 15). 016
b. Use the formula to find (10, —40), (50, —40), and N _ 04 0425 -0 + 0428V
w60, 30). ' 2’1‘ ol
Find the linearization (v, T} of the function #{v, T) at the ’
@pomt(25 5). — 0O.62s + OrLfZCI{- Vv
@ Use L(v,T)mpart (c)meshmate the following wind chill
values. . -
i) W(24,6) - i) W(Z’J’, 2)

iii) (5, —10) (Explain why this value is much different
" from the value found in the table.)
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0

U ( é‘)
L(”ﬁﬂ\ = “*+4l - o&é(iﬁas) + (34 (T-

"= 1509 —03bV + 34T
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Heve o he commands uned in Othave (camz 0% MATLAR):

octave:2> v0=25;T0=5;

octave:3> W = 35.74 + 0.6215*T - 35.75*v*(0.16) + 0.4275*T*v*(0.16);
error: “T' undefined near line 3 column 20

octave:3> v=v0; T=T0; W = 35.74 + 0.6215"T - 35.75*v*(0.16) + 0.4275*T*v*(0.16)
W =-17.409

octave:4> W_v = -(35.75)*(0.16)*v*(0.16-1) + 0.4275*0.16*T*v*(0.16-1)
W_v =-0.36004

octave:5> W_T = 0.6215 + 0.4275*v*(0.16)

W_T= 1.3370

octave:6> -17.409 - 0.36004*(-25) + 1.337*(-5)

ans =-15.093

octave:7> L =-15.093 - 0.36004*v + 1.337*T

L=-17.409

octave:8> v=24;T=6;

octave:9> L =-15.093 - 0.36004*v + 1.337*T

L=-15.712

octave:10> W =35.74 + 0.6215*T - 35.75*v*(0.16) + 0.4275*T*v*(0.16)
W =-15.710

octave:11> v=27;T=2;

octave:12> L =-15.093 - 0.36004*v + 1.337*T

L=-22.140

octave:13> W =35.74 + 0.6215*T - 35.75*v*(0.16) + 0.4275*T*v*(0.16)
W =-22.143

octave:14> v=5;T=-10;

octave:15> L =-15.093 - 0.36004*v + 1.337*T

L =-30.263

octave:16> W =35.74 + 0.6215*T - 35.75*v*(0.16) + 0.4275*T*v*(0.16)
W =-22.256

octave:17> v=5;T=20;

octave:18> L =-15.093 - 0.36004*v + 1.337*T

L= 9.8468

octave:19> W =35.74 + 0.6215*T - 35.75*v*(0.16) + 0.4275*T*v*(0.16)
W = 12.981
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7. (14) Sketch the region of integration, and write an equivalent integral with the order of

integration reversed. Then evaluate this reverse ordered integral.
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6. (12) Evaluate the double integral over the given region R.
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8. (6) Decide whether each of the following statements is True or False. Justify your answer.

(a) A point that gives the absolute maximum of a function in a given region R must also be
a local maximum of the function.

(b) Swapping the lower and upper limits of both integrals in a double integral leaves the
value of the double integral unchanged.
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3. (12) Let y = uv. If u is measured with an error of 2% and v is measured with an error of
3%, estimate the percentage error in the calculated value of y.
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