MATH 16020: AppLIED CALCULUS 2  Quiz 13 (SoLuTioNs)  FRI., ApPRrIL 1, 2022

Please show all your work! Answers without supporting work will not be given credit.
Write answers in spaces provided.

Name:

1. [5 pts] Find the discriminant of
f(z,y) = e”sin(y)
Simplify your answer. Note: sin?(y) + cos?(y) = 1.

Solution: [1 pt] Recall that the discriminant is

D = fa:wfw - (fa:u)2
[3 pts]First find the partials:
fz = €”sin(y) fy = € cos(y)
foa =€" Sin(y) fzy =e" COS(y) fyy = —e” Sin(y)
Now plug the correct partials into the discriminant formula above:
D = ¢®sin(y) - (—e®sin(y)) — (€% cos(y))?
((° sin(y))? — ((’ cos(y))?
= =¥ sin®(y) — €* cos’(y)

- _e% (sin?(y) + cosQ(y))
= % [1 pt]




2. [5 pts] Given the information in the table below, find and classify any critical points for the function
9(@,y).

’ (0, yo0) H 9(x0,%0) \ 9z(20,%0) \ gy(ffmyo) \ gaz(To, Yo) \ Gay (T, Yo) \ gyy($07y0) \

(0,1) 0 3 0 0 —2 1
(4,3) —3 0 0 —1 2 —6
(2,7) 15 0 0 4 5 8
(5,6) 4 0 0 3 5 2
(—2,8) 2 0 0 2 2 2

Solution: First check for each point that both g, and g, are 0.
e Hence (0, 1) is not a critical point. [1 pt]

Next, let’s compute the discriminant of each point.

* (4.3): D = gougyy — (gay)® = =1 (=6) — (2)* = -2
® (2,7): D= gougyy — (92y)* =4-8 (5> =7

® (5,6): D= guagyy — (92y)* =3-2— (5> = —19

® (=2,8): D= guagyy — (9ay)> =2-2—-(2)> =0

When D > 0, we have a relative extrema. Hence (4, 3) and (2, 7) are relative extrema. To determine
whether they are maxs or mins, we need to check the sign of g,.,.

—~

4,3): gz = —1 < 0. Hence (4, 3) is a relative max. [1 pt]

—~

2,7): gzx =4 > 0. Hence (2,7) is a relative min. [1 pt]

When D < 0, we have a saddle point. Hence (5,6) is a saddle point. [1 pt]

When D = 0, the test is inconclusive. Hence at (—2,8) the test is inconclusive. [1 pt]




