Implicit differentiation is when all terms of an equation are differentiated, yielding an expression (called a differential equation) which includes a mixture of variables
and their derivatives. Sometimes this is a more elegant method of finding the derivative dy/dx of a curve defined by f(x,y) = 0, than firstly rearranging to form y = g(x) and
then working out dy/dx = g’(x)
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A parametric (x,y) curve is defined in terms of (typically one) variable — in other words there are separate equations for x(t) and y(t) where t is a parameter.
In mechanics, time is the obvious parameter, hence the typical choice of t as the symbol for a parametric variable.

. d .. d R ,
x="" y - Example #1: Find first and second Check using Example #2: Lissajous figures
at at derivative_s of a unit circle defined <——— implicit
dy _dy dt Chain rule parametrically differentiation ©0=10=2¢4=0
c;x d; (_jlx < = cost Xy =1 o7 < 7]
t ( Xj Reciprocal rule i oey/ I | x=sinwt
=2 y =sint dy odl |
2X+2y—=0 j N \ .
:X _dt X =—sint ydx 02 | | y=sin(Qt+g)
d_i:;y y = cost dy x o |
dy y _ cost dx y “ / N\ ;;
dx X —sint dy o\ /
? ' 2y V(1) -0 \
dgzg(_y] dy_ x (;zy: " d w0 W
dx dxd.x ; dx y X y
Jdy . dx FEIVT X
2, X———=y— y_Xy—-yX —y+x(—j
22/: ix " O Y S d?y _ y
g - 7 d?y —sint(-sint)—cost(—cost) dx* y*
L dy d7y o dx dXx > = — ) ,
Y= "o T a ae dx —sin’t dy _-y'-x
Ta—— d’y _sin’t+cos’t dx’ y’
d?y xy&—yx& dx? —sin®t d?y _ 1
v X dy 1 dx* Y
ol ol Ay’
dry Yy y
dx? X2 21
2y Y=
%: Z XEyrl
dy _ Xy - y% J‘ > x
dax? % 2 \(ij 2
- X = cost
y =sint
The unit circle
=2—

Mathematics topic handout: Implicit differentiation and parametric differential equations Dr Andrew French. www.eclecticon.info PAGE 2


http://www.eclecticon.info/

