Quick Reivew from last week

The velocity of the path ¢(t) is ¢/(t). The speed of the path is ||¢/(t)]|.

Tangent line to a path at point c(ty) is

D(fg)(wo) = g(zo)D f(z0) + f(20)Dg(x0)

b _ g(zo)Df(xo)—f(z0)Dg(zo)
D <§> (zo) = "= =g

D(f o g)(zo) = Df(g(x0)) Dg(xo)

— Example:
Suppose c(t) = (z(t),y(t), 2(t)) is a path and f : R® — R'. Then

D(f o c)(t) = Df(c(t))De(t)

D(f o c)(t) = Vf(e(t)) - ()

e Directional Derivatives D, f(z) = Vf(x) - v
)=V Y

o If Vf(z) # 0, then V f(z) points in the direction of the fastest increase of f.

e The tangent plane of the level surface f(x,y,z) = ¢ (c is constant) at point (zg, o, 20) is

V£ (20,90, 20) - (T — T0, Y — Yo,2 — 20) =0

if V f(zo,y0,20) # 0.
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5.1-5.2 Double integrals

Fix o)

Consider a function f : ]R2 — R! defined on a rectangle R = [a, b] X [c, d] (that is,
a<z<bc<y<d).
Divide [a, b] and [c, d] into n equal subintervals.
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There are n* subrectangles R;; in R. We define -
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§How do we compute double integral of f(z,y) over the domain
R, that is, [ [, fdA?

Recall that R is a rectangle with a <z <b,c <y <d.

Ans: By “Slice principle”,
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f o We Can switch-between these two orders as stated below.
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Example 1. Fvaluate the integral
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where R = 10,1] x [0, 2].
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Example 2. Fvaluate the integral 0 f J Y 2™ o, (17 (one,
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