MATH 126 — 12 Novemker 2025

EXAMPLE: Wind chill W(T,v) is determined by Hhe

"'Q.Mp-era'i'dre T and wind S,oeed AJ.

(See ‘)JM. chart o©n Hhe next Pa«ﬂé}

Reca" from . Caleulus I
I‘F y= 'F(x), He derivative 'F'(\C) or % measvees the rate

ot - wWhich y c,l\andes relative +  x.

l"f'\;i' dl.gm'\'\'on'- {'\'(XB = l\j:\D 'F(Y*"‘S l:\"F(x)

Now in . Calewlus IL:
’2=-F(x/)’3/ a Function vtk 4w (o Morel-B inputs.

I‘F -F has several il\PU"'S, ybu. M‘OH' \,Jan"’ ‘,‘o l(am,.)
He rote at uhick £ changes  relative fo one

——

of the 3'\PV'+5 (‘H\e, other inpwf‘ 5%75 C°"$+‘“"+)-

PARTIAL DER\WATIVES:
These are. derivatives just: like in Cale T, . but now. you

differentiote with reSfec."' +o one Varleble. aad Pni'ev\d that
He other voariables ace Cons Fan +.

"r(x “/ - 'F( Yy
Wit resred- + x _G‘ - %_f; I'\g’; + y)k x )

£lx, y+h) - £lx,y)

with respQCI' e v -F7=—- = \‘I"\
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CHILL FUNCTION w(T,w)

temperature T (Jegrees Fahrenbeit)

30 -25 20 -15 -10 -5 0 5 10 15 20
. 5 | 46 —40 34 28 -2 -16 -11 -5 1 7 13
“= 10 | 53 -47 -41 35 28 -22 -16 -10 -4 3 9
; 15 | 58 51 45 39 32 26 -19 -13 -7 0 6
S 20| 61 -55 48 42 35 29 -2 -15 -9 2 4
> 25| 64 58 51 44 37 31 24 -17 -11 -4 3
§ 30 | 67 -60 53 -46 39 33 26 -19 -12 -5 1

35 | <69 62 55 48 41 34 27 21 14 -7 0

40 | 71 64 57 50 -43 36 29 22 -15 -8 -1
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Partial Derivatives

1. Look up at the wind chill function w(T,v) on the screen. What is w(—20,15)7 What does <y Remember that T

is temperature and v
'\J("ZO; 153 = - Lf 5 is wind speed.
IF tHe ag‘f’ual +eM{J€ra‘fw~e is —20 aad 'H‘ﬂ- Wind Sfeed 15 15, "'Len it

‘Fep,(s l'ke,  the temperatuwe  is - 4s.
2. For all of the questions below, suppose that "= 10 and v = 15. Use the wind chill function

on the screen to answer the following:

this mean?

(a) If AT =5, what is Aw?
s = (s, Is) -w(101s)= O-(-#) =2

(b) If AT = —5, what is Aw?
suw = w(5,15) - w(ois) = ~13-(-7) = -4

=

< Can you

(¢) Group chat: What is your best guess for Aw if AT =17 Why?
_} W (T, \S) approximate %?
AwW ., T _ 1
TS =LA °1r
slorf; =4
(d) Group chat: What is your best guess for Aw if AT = —17 Why? -?
6 13 shope =12
W oA - N
A/‘ :E_ = 1 2 T T T 7T
aT S n© s

(e) What is your best guess for the derivative of w in the direction of 77

Auaraae, the previous twe answess: 14 +1.2

2 =13

(f) If Av = 5, what is Aw?

aw = w(10,20)- (0, 15) = -9-(-3) = -2
(g) If Av = —5, what is Aw?

aw = w(io,0) - w(10,18) = -4-(-3)= 3

(h) Group chat: What is your best guess for Aw if Av =17 Why?

ay% -2
v E T S o4

(i) Group chat: What is your best guess for Aw if Av = —17 Why?

AW 3

—~—g = -0.6

AN -5
(j) What is your best guess for the derivative of w in the direction of v?

A\lerase the previous two angwers: -0.4 -0.6
—

5 - 05
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3. Review: Find the derivative of f(z) = 222 + 14 with respect to .

Plhy=25< yx
4. Find the derivative of f(z, y) = 222 + 14y with respect to z, pretending that % is a constant.
constunt  with respect b x

Par{‘\'a\ Der.an'HVC: -Fx = %—'F— = L{'X
X

5. Now pretend that z is a constant and find the derivative of f(z,y) = 222+ 14y with respect
—_

w0 L Constant with
) i 3 r t b
Par']"\al De,r 1o ‘J‘nje'. -FY = ’67 - lL{ espec v

6. Suppose that f(z,y) = 22 + y? + zy?.
(a) What is the derivative of f with respect to z?
_ ¥ _ 2
'FX - E; - ZX + y
(b) What is the derivative of f with respect to y?
-
'F = a_y = 274— Z')(y
(c) What is the derivative of f with respect to x at the point (1,2)?
E(,2)=20)+ () =

(d) Lana: OK, you that f,(1,2) is a number, but how can I interpret this? What does it
mean?

Group chat: How would you answer Lana’s question? Can you give an interpretation
in words? Can you also draw a diagram to illustrate this derivative?

The rate of ckm\ﬂe of £ with respect b X  hea x=| aad y=2 s €.
At (\,')_)/ the slo,oe of the ﬂrafﬂ\ of £ in the directon of x is 6.

(e) What is the derivative of f with respect to y at the point (1,2)? What does this mean
in words? Can you also give a graphical interpretation of this derivative?

£, (1,2) = 20) + 20(2) = &
The robe of change of £ with respect by cher x=l ad y=2 s &
At (lll\, he s)ope of  Yhe 3rapln of £ W the y-dn'red'fn'\ s &

7. The formula for the windchill function is w = 35.74 + 0.6215T — 35.75v°16 + 0.4275T0%-16,

0
Use this to calculate the ezact values of = and 2— when (T,v) = (10, 15). <3 Compare to your
or v estimate from earlier!
w 6.16 0.6
DaT = O.62is + 0.927¢ ~ —a-;(lo’ IS) = 0.6215 + 0.4275 (i1s)" " = |28

du _ (042767 - 35.75)(0.16 \,’°"“) a—;-";(lb,ls) = (-3{.#7:)(&:5)(1:"’"" ~-0.518
bYY)

8. Let f(x,y) = ¢®*+Y. Find the partial derivatives of f at the point (2, —1).

b= ()(29) f) = Yeb
fy = (&9 &0 = €

9. Find the partial derivatives of f(z, y) = cos(z? — 3y) at the point (0, ).
fx= -sin (x*-3,) (2) L (0% ( 2\(0) =0

)--
e b3 GoE) = ()09 =3() -3
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