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QUESTIONS

I: Suppose T(z,y) = k(x + y*) where k is a constant.
What is T'(r,0)?
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QUESTIONS

. Suppose T(x,y) = k(z? + y?) where k is a constant.

What is T'(r,0)?

Suppose the temperature on a rectangular slab of metal is
given by T(z,y) = k(z? + y*) where k is a constant.
What is T'(r, 6)7

Choices

A: T(r,0) = kr?
B: T(r,0) = k(r’ + 6?)




PHYSICS

T(x,y) = k(z* + )
T(r,0)= kr?



PHYSICS

I'=T(z,y) = k<
T = T(r,0) = kr?

Differential Geometry!

T(z,y) « To(z,y)"
T(r,0) «—— To(r,0)""

+ )




EXAMPLE

(Stewart 4th edition §15.6: 12, 13, 14)
Find the directional derivative of the function at the given
point in the direction of v.

(a) fz,y) = x/y, (6,-2), ¥ = (-1,3)
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EXAMPLE

(Stewart 4th edition §15.6: 12, 13, 14)
Find the directional derivative of the function at the given

point in the direction of v.

(a) f(z,y) = z/y, (6,-2), T=(-1,3)
(b)g(s,t)—se (2,0),v=12+)

(¢c) g(r,0) =e "sinf, (0,7/3), v =32—23



| Do You Do This? |

u-v=uy, + u,v, + Uy Vs

—»_\/ 2 2 2

| Or This?|

a-\?:\aHv\cose




Group Activities

Task Master

Keeps group on track:

“What you had for lunch doesn’t seem relevant.”

Cynic
Questions everything:
((Why? ) ((Why? b4 ((Why? »

Recorder
Reporter




Group Activities




Sample Group Activity

U=1+)
v=k
| ZAS, S TR
/ cos(8) =
i

Find the angle between a diagonal of a cube

and an edge

>




Group Activity

 Emphasizes that vectors are arrows
 Combines geometry and algebra
e Uses multiple representations
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memory:  y-v=u\v, +u,v, +uv,




Start with Algebra?
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Start with Geometry!

(get Law of Cosines for free!)



Use both!

Nl

u =cos(a)t+sin(a) )

cos(f)r+sin(f))

<!

T}

u-v=cos(a—pf)

(get addition formulas for free!)




CORIANDER

I: In the small town of Coriander, the library can be found by starting at
the center of the town square, walking 25 meters north, turning 90° to the
right, and walking a further 60 meters.



I:

1I1:

CORIANDER

In the small town of Coriander, the library can be found by starting at
the center of the town square, walking 25 meters north, turning 90° to the
right, and walking a further 60 meters.

[t turns out that magnetic north in Coriander is approximately 14° degrees
east of true north. If you use a compass to find the library (!), the above
directions will fail. Instead, you must walk 39 meters in the direction of
magnetic north, turn 90° to the right, and walk a further 52 meters.
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In the small town of Coriander, the library can be found by starting at
the center of the town square, walking 25 meters north, turning 90° to the
right, and walking a further 60 meters.

[t turns out that magnetic north in Coriander is approximately 14° degrees
east of true north. If you use a compass to find the library (!), the above
directions will fail. Instead, you must walk 39 meters in the direction of
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Where on Earth is Coriander?



