| Math 173
Calculus |

Dr. Constant J. Goutziers
Department of Mathematics, Computer Science and Statistics
L goutzicj@oneonta.edu

Lesson 7
Implicit Differentiation

V¥ Initializations

[> restart;

Vv 7.1 Implicit Differentiation

7Suppose that the function y =y(x) is defined by the implicit relation
xzy -7 xy3 +sin5y=10. Compute g—i
:Solution

We enter the expression X2 y—7X y3 +sin(5y) =10 and to instruct the system thaty is really
| a function of x we replace y by y(x) before differentiating.

> el:=x"2*y-7*x*y"3+sin(5*y)=10;

el::xzy—7xy3+sin(5y):10 (2.1.1.1)
> e2:=subs(y=y(x), el);
e2::x2y(x)—7xy(x)3+sin(5y(x)):10 (2.1.1.2)
> e3:=diff(e2, x):
— 2( d 3 2( d
e3:=2xy(x) +X (ay(x))—7y(x) —21xy(x) (&y(x)) (2.1.1.3)
+5c0s(5Yy(X)) (% y(x)):o

Now solve this equation for %ﬁ—

:> derl:=solve(e3, diff(y(x), X));

2
dert = - —— Y00 (2X=7y(0°) (2.1.1.4)
X" —21xy(x)"+5cos(5y(x))

Elf so desired they(x) in this formula can be replaced by y.
> derl:=subs(y(xX)=y, derl);

2
dert = - —— Y (2X=TY) (2.1.1.5)
X" —21Xxy +5cos(5Y)




Actually, Maple has a built-in routine for implicit differentiation. This routine will allow you
| to check your answer.

> 1mplicitdiff(el, y, X);

2 2 B
X" —21xy +5cos(5y)

>




