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Im p licitDi®e r e ntiation

Q uite ofte n one e ncounte rsan e q uation r elating two va riableswhe r e itisim p ossible
or inconve nie ntto solve for one ofthe m in te rm softhe othe r.A n e xa m p le is

y3 ¡ x y= ¡6 :

A s x va riesin thise q uation,y m ustalso va ry in orde r to m aintain e q uality.The p oints
(x ;y)satisfying thise q uation lie along som e curve in the (x ;y)p lane.

Itisinconve nie ntto solve thise q uation for yin te rm sof x . The Chain R ule can
nonethe le ssbe usedto dete r m ine the de rivative ofy(x ),p rovidedwe know thatthisde riva-
tive e xists.Give n a for m ula for y0(x )andone orde r edp air (x 0;y0)satisfying the e q uation,
the Microscop e A p p roxim ation (or,e q uivale ntly,the tange ntline)can be usedto ap p r ox-
im ate valuesofy(x )for x ne a r x 0.

Itiscom m on to w rite y r athe r than the m o r e com p lete y(x ).For thisre ason,itis
ofte n ve ry help fulto use the notation d

dx to indicate the va riable with r esp e ctto w hich one
isdi®e r e ntiating.O n the othe r hand,ifyou a r e cle a r aboutwhich va riable thisis,you can
also use the \p rim e " notation.The strate gy is:
i)Di®e re ntiate the fulle q uation with r esp e ctto the inde p e nde ntva riable.You willne ed
to use the Chain R ule,a m ong othe r rules.

ii)Solve for the de rivative.

E xam ple : (both notationsare shown)

y3 ¡ x y= ¡6

3y2 y0¡ (1¢y+ x ¢y0)= 0

y0=
y

3y2 ¡ x

or

d
dx

y3 ¡ d
dx

x y=
d
dx
(¡6 )

3y2
dy
dx
¡
¡
1¢y+ x ¢dy

dx
¢
= 0

dy
dx

=
y

3y2 ¡ x

1.A ssum ing thisde rivative e xists,use im p licitdi®e r e ntiation to n̄dthe de rivative ofy
with r esp e ctto x if

x 2 ¡ x y+ y2 = 7 :
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2 .Con r̄ m thatthe p oint(x ;y)= (¡1;2 )satis̄ e sthe e q uation x 2 ¡ x y+ y2 = 7 .

3.B asedon your work so fa r,if x 2 ¡ x y+ y2 = 7 ,whatar e the following values?

y(¡1)= y0(¡1)=

4.LetC denote the curve w hose p oints(x ;y)satisfy the e q uation x 2 ¡ x y+y2 = 7 .Find
the e q uation for the tange ntline to C atthe p oint(¡1;2 ).

5.Use thistange ntline to estim ate y(¡:9).

A n Extra :

A r e the r e any p oints(x ;y)on the curve C w he r e the tange ntline isve rtical? Ifso,
n̄dthe m .


