MATH 210 Quiz 7 October 23, 2012

Name

Find the maximum and minimum values of the function f(x,y) = = — 3y subject to the
constraint 22 + y? = 40. Include in your answer the points where the maximum and
minimum values occur.

Solution
The V f = A\g equation is
(1, -3y = A (2z, 2y),

which gives the equations
1=2\r and -3 =2)\y

Notice that A # 0 (for example A = 0 would make the first equation 1 = 0) so we can
solve

3
r=— and y=-—

2\ 2\

In particular
Yy =-3z

Substituting this into the constraint gives

2% + (-37)% = 40

x? + 92% = 40
1022 = 40

2 =4
r==+2

Using y = -3z this gives the points (2,-6) and (-2, 6). Calculate f(2,-6) = 20 and
£(-2,6) = -20.

So, on the constraint, the function has a maximum value of 20 at the point (2,-6), and
a minimum value of -20 at the point (-2, 6).



