lesson g dugyested problem  ( Part 1) . ) it Ch
|- letf:DCR—> R be Single Vaoble , real- valued function
thot (s olifferentable on domain D Derive the (imit clefRnition
Of the -@rdimrﬂ dernwotive of £ at input o, given bj:
,h’o‘) - Im f0) - fuary

X>0 1—0
60‘\)\-“ N

We (onsbuct the olerivotive operation with

the idew of the secant line : ) Tersock
) N h i
ol — — = S line J=feo
;w) " o ) (feo) foy —-
@[
| ’ — :
| | let X >Q |
Fgweh o w Fignel A %) . i
We can measwre the slpe of the selunt line
tw (0, @) anol (%, £o0) - byslpe formula
. Chngeinodtprt Loy fe) T
Ch.m‘:gg i(\ ‘ln?wt — o Y |8ulfe ]\\
To Findthe Slope. ot pont (@, £@)),
we force the inpit X o o, Lot soy
then chonge of input (X-0) oppweches To2em, in (x-ay (L)
X0

4char\gxz of Dbtfpi/t’c [{tx)~{ta))3005fo some humber, ’ Ll-:c)\ foo-foo (T |

LT
Jchem’no.-m s the slope of the curve at (a, @)

SlopQ of this iunge;\t hne at X=Q -
\ e - 1 .)
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2. let § =DeR~>Rbea two—variable, veal valued functon
Tkt d)-fferenﬁabfe on domain D . Distuss the five step Priass

for constrcting the partial clerivative
A derive imit olefinition of Partiod

pf =f w'rthreJ()eoH-p X.
denvotive in slo}:gnoiaﬁm

A - im foub) = Feab)
-fx(a'b)—)g-gg_[: X -0 : |
2 A | surfote 2 = fuoy)
Figuez.| '
/ " intersection of
B I ot S Pane y=p -
b
0 S A /\ Qno{
X : | /:,rf _J g
/ ___!__J_/‘ 4 ur'fm
X ./ = TouY)
A plane : y=b
Tigwe 22
The lope of Secant line PPy is .
Z /s ?\ v m: '.F(Xab)" f'(a;b_)__ Mote :
S ® m\ -0 this slope. is negective
! \‘-—
R L ST o fiad the e at x=a ), D FOR> Foon
, ‘ R Which i (ongstent
| | we let X 2a, With-the giaph.
:3 | \ So X - O appraches 0, ool
X X +xiby - feonb) appraackes a number,
Since Yis a constont 1y=p) .
. 5 . fb)- feab Mote-
We Cun think the intertection _{‘%[M) _ lim (b) - Faib) Prtonb) s the
N X-2 toordinate . A>a X-a . 5[9-[)9 ot X=Q
(Whichi¢ simibr to c_)rolinanj Thig is the sla})e at x=a, here y=bisa wongest; .

(lervative | souse same iglea)

Also the limit o(@-f-#m'tivh of portia |
dlerivotive,

losom 9 (1) Page >/ >
130 9. 3PM~ Q:50PM -



leson 9 Actvities . (PatT)

£ let §: DER >R be o two-variable, Yeal- valued function,
foom = 2> +XP -y
A.Find () anol use this result tv Colclote £ (2,1)

Jc'm:\ Denvative with vespect to X,
\'Sjl‘\f”i— /7 hold y s Conilr;aht-
Fa0Y) = 3% 42 4y

fram = 20> +20 W0 =if]

B- Find fy(29) and use +hic recutt o ultulatefy(n)

Jytoy =3 24> - 4
Fy(a) = 3R W= 40) =

C. Find the h'@k\@r— ovder denurtives ‘Fxx, fyx, {\xj, and’{”.

fA09= 3e+224>  fylay) = IKY>-4y
fxe = 6xt2p fyy=6xy-4

fay =[bxy] fax = [y |

sNotice s oy = Fyx ( (lonvawds Theorem)

"

1

S let : DERIS be o two-voniable, vao| - vead
function given by - Fooy) = sin ( a+g)
ind + ) ) )
Find $2009) anol Fy(x1y e

© oppl drain e

fxo0Y) = | w0 @5 Ery) ® boll y asen eonsiar -

-/ X
Fyouy) = [x-uﬂ) T w6 () _ lesson ) Page 113
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) (ontinue -

. Txpain how this definition of fx (aib) relrtes Pthl for
ftakhﬁ multivariable  [imits.

Solution -

—

When we take Poth | for muttineble function,  we (onto|
06 o Congtant , anel think 2= fu y) as G Sinﬂle variable

functon WRT X, +thisis the some idea when we
derve the clefinition of fx(aib).

C. Wsing Proper algebrosc  substibaim, crecte imit p{gﬁn‘rﬁm
of the partiol deriwives in olerivative nototion given by

\ - b)
{X(Dnb) = Er‘\‘?{) -]r:(c‘-l_hl}b\) 'F(a

Swf From (A) we have -

Latonby = I Lotib) = o b)
»pa X4

(sameas : X -0>0)

let = X-0n,

’_?X(Oub) :—— e

-0~ O

}\AO
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b. Lt £ DERSR o o thee -~ variahle, veal- valkesd function
w2y = 2% n(3)
Find fx(0y2), f400u3), f200y3).

Solukion : V“J‘ﬁ;iso\@r\w%";‘ |
o / m :
fronp) =fg 2> e @' 2>
Y = 1 Z QXH
+H(X\j & (2( e ; Recal| »
}20%2) :\@*ﬂ)-i _[lhti)l - —!2—

T o let $:DeR >R be o theet—1onable , vea]—valieol functio
'Fb(’th?-) - zj(y Ar( $n [32)
Finl ‘F%()ﬁg, ), -Fg(x,\j,a) ohol fz(x,y,a)

[ Solution:) > Consiant

sy
Txoay 2y = [oresnly) « 3|

Ty Y 2) = ‘éax- QrCsin(yz) P§m1|= Product Rule.
) ( ’ ),: I T‘F' ]
+ XY "J‘T“L' 1Y2) ) =431
¥ iNR (arcsintx))' = ==

3XY 2
_—L}Xa arcsinlyz) + —\J’Ti—,‘j’;"j

B, ConSider yelotion
X+ +323+6x42 = |
Asume 2= Z00Y) , wse implict iifferenﬁaﬁmh;fwlg% %—Z;
N Z 156 fuwnction of X - )
seltion | 4pke o{e(wrﬁveof eachterm  WRT % .
s r F Tyt dd) = o

A~ - ’ /
product vule, Z = 200 .

y WRT s
| with res\wk

(dg{o\i\ed gteps on -Follo]fvhj que) _
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detailed cteps for #3-

2 ot
3132 o + 633 “ 6)(51%‘3: =@

2F (32> HxY) = -3X> - 6y2
;x -3 - by
32>+ 6XY

To find 55 5.t i
, toke derilatives of each termwkT Y
), OF |

2Y* +32°
55 T (021 by 35) =0

2z 2
Sy (322 TeXY) = 29 —4x2

-3 gbéx%-
32> 16X Y

2%

e

oYy ~
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