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2.5: Implicit Differentiation i‘A:
apc

Example 1: Given the equation x =4 y —9x* =5, find % by

a) Solving explicitly fory.
b) Implicit differentiation.

Example 3: Find ;l— for the equation x’y—2x"y’ +x* —=3=0.
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Example 4: Find % for the equation % -— =1

X 61’6 _ﬁ_\ak_\_k :—fz’.‘; (~£>
Qawc;\&', L&“— 5’%_‘\:\ 4 U\\s AN x
& (- AN =2 hy o
> d +g~0')z. = O
U 5. 5
A A 10 v
N
A MM 20
4> =T s

Example 5: Find % for the equation (x—y)* = y”.
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Example 6: Find d_)yc for the equation x+cos(x’y) =y
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Finding higher-order derivatives using implicit differentiation:

2

To find the second derivative, denoted Z , differentiate the first

dx
derivative @ with respect to x.
dx
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Example 7: = for the equation x” —2x" =y.
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Example 8: Find Z
X

Z for the equation xy” —y = 36; CMT“Z\? (—— tam 3 - (:' 1) ( - L>
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Example 9: Find the equation of the tangent line to the ellipse 4x” +16y° =64 at the point
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Definition: Two curves are said to be orthogonal if at each point of intersection, their tangent
lines are perpendicular.

Example 10: Show that the hyperbola x* — y* =5 and the ellipse 4x° +9y*> =72 ar

orthogonal. = ~ 4_6_3 + N
Frg fe \Arsdan ids s~ =
’%2’9&7':5==7 &= %q_*ﬁ \=—-Q—X*'A<3

Ty Lo ®xS e AT
Wy A o A5 e AKX -\90\\ > Tt Herenttedt Qad~. R

2
4(\&*&*9&?———7’; A (- 7’\=é‘—(f33
- P =
\’Bk&L > JT g‘ . - 7‘3 AN O é&:
({;z_ A= YW= I~ = Z‘ﬁ =
S\oprs ag
@V?oe\'\& rut(:wuﬁ-s)
6p FurogAr N
ars ?&rgxndm&v
oX (.’b(D%
Qaqmd r
o¥wer 3
QoL l
: Compaie
i (.27\7’\’ LJ)’L\ NNk (?7\7'\ Ly 2B 2 \
(.1’:’-3/("3"1) %4\#2’ —al® - %:_7;
Moz “8n = —Sm © >



K{_ @u Lg\ tans C_%"\ Q‘/ 27:) _

HDW\Looc‘)r

T AR £ = £ (_xx—-?_\é-

ﬂba\ut\ (\Z-u&} S{\Cﬂb = /ﬁz% (7(“2?;\ 5 C’ﬁ’&%ﬂ (‘K:Z'B
2R (3« e ()
- A& (’X-Zf + (’K—LA-

= 21nl B'SE&X -\@”L\}
Jﬁx (%Y (3% -ﬁ)

KC. caﬂ:
VNIIC D-‘53Ae cond

Q—Ax a 4¢9\ \\Lﬁa = Sun ('L"b cos (’2.->L>

T Bo Rz 2D (o) oD (522
ARSI WS A I

cOsz-@ = \"“5‘ f‘-zg

—_—
=\~ 2= (7"‘2) ~ C%‘LCZ’& 2 2
= ’1—53/\1(_2% X2 \"‘3\"‘1(.’7-'\4.\5 P towtBO= \—‘5\1\26 <tn0 = (= cos“O

- (0L — ‘)_si«\"-(,z%)

= &Q\—Z\ﬁ:('lﬂ) L wJ.J e In Rres
3’F— cos 2t ‘,As‘Lwd,

O oy us = Hodals, aroek\ Sorm anch  avoich
depdack el oStecdiar: o
W = 6§/\Lb><.\ C—O%QL% 2\ALE = Zsir\S‘wSQ #
- A’Z S\ G"‘D \&//—/ A’Z_:Dt A’Le: <~8 %&—@
(D= Yo
W =2 0B = e -0 X

-

Ne-C, = \ - ()“"h\ e
) f&? /3;

Loeﬂ"e‘\’e\\ze = Q.coszg -\

Mala -4t 2 (20 Sedt e e
2- Aﬁhr?@vﬂ) Ko 2

= '2_.(\—15\"\’1%
-~ L c,ostl-'b/. :



Q,Aﬁﬂ L cok
SiAY

2%
o=
= -inxX COu e . .
=\ A <LV A% <% = J—giﬁzd
1
\ 9\}«&\‘&%% - ((o&"h\%’ (_9‘4 7(5
e =
Lfo't'\“?(\”
A ~
= <SYAN
_eh?"q(, - Q_Lo%"LS;(\’K cos")i B _s?:”\( __Q_w;‘-,“i,\x
] < VA A
S 2
PN <—eu?'o<—— 2 cos —>(_> IS
) ahite ) S

T — ')..L\-stﬂ“ﬁ

s?«\"”x

\

- 2
- S k- 9~+ lﬁh\q")i
< VAR

1 ‘&o%& %"Q: Leos % v &1 Lot Whave  2n (D;Z'W\ ‘\3’7*0“"%‘"‘%
RUE = - Aeiank + Qes 'Z-x\L"L\ Nan  haizonked !

_ 2einY & Los L @“QS-Q |
) /50'7')_9 = (_052@ —< (\2@
4k aquello 01 O T T Astek x2egln O BNPUNC
D= - LaVA~AXN ')_Lcaszq( —g‘\nz-h o 2D =\
O = LAY A& D ol — Leda Y X
\ 2 = \— i~
O = =L\, AQ_L\-%‘\/?%‘ZQ\«\%)( Ao = \— s

62 )| (220 A a2 oKty
2 .
~<)

£ = ASUAN Natmw 1)
o=~ - ')_(Q-qér:tf\L.\-q?f\'\L._\

O = -2 (2‘:‘\/\1 — \\(e\r\')é A \S
Z>

. \
-~ _ﬁj.?_ ﬂ\r\'\L:\Z_
(CH]

5
©

—

AN
K=

[a
n




L4% 85 LR - sin R
pe = (eos G (0

- Iy cos ()
L7 = I c;im (¢ os(%\\ X Qos@“\s %« (1)
= '%i C’ sln G‘?\B (?"‘A ~ Ccas C‘ﬁ"\\ (9_3

- Z:AV;L@?AL%\ x Lcosc’ﬁﬁ




