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. In which direction is the directional derivative greatest at the
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5. Let f(z,y) = %12y
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7. Bunny is a calculus student at Enormous State University, and she’s having some
trouble. Bunny says “Ohmygod, this is the most totally confusing experience in my
life. The professor told us there were these things we definitely had to know for the
test, like in my notes I have that she said that the level curvy things are ninety degrees
from the direction of greatest increase. And she said we have to know why that’s true,
but I totally don’t have a clue. I looked in the book and it makes no sense at all. She
never said anything about it in class, just during the review. So how am I supposed
to know why it’s true? This is so unfair!”

Explain clearly to Bunny how she could deduce such a conclusion from other things
which she should indeed know.

we defipe level Cupves @s places Whtre the J‘r\eﬁ‘ranm derivative 15
Zere. 00 O lewel Carve, we ¥now $hay the gradient poittts in the direction
W\\m +he QN‘echcnq( Jem/m\w \$ 9r€m+?5+ M€aning the dire cHonal
JerVoXive , Do = T5+ =\stldlcose, is o3 a Maximuin T |5AI0 cose is
of a WMaximum, thote means Cose =1 and Hhus & =0. This Maxes sense,
beensse the angle beify Zery Felly ug thot fur Vector i€ Pointing ) +he

girection oF Yhe Orafient. Now Yurn \ef+ or vight, S =9 or —9¢°
and in eher Case Cose =0 , Wea ing +he directional derivotive 15 Zer,
Which is precisey how we dectned 1 1ever Curve. From +his, we can
Copclude thet leve) ‘curves are perpendicilar o the Iradieyy, or the '
Jirection where the Jirectigna) deyivative 15 Jieadest,
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