Differentiation demo

# 120, p. 202

> fi=x—- cos(xz)

f=x —>cos(x2)

> plot(f(x),x=—2.3)
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> g=(x,h)—
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(cos((x + h)z) — cos(xz))
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cos((x + h)?) — cos(x?)
h

g:=(x, h)—

> plot(g(x,1),x=—2.3)
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> plot(g(x,7),x=—2.3)
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plot(g(x,3),x=—2.3)
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help(diff)
diff (f(x), x)
—2sin(x?) x
h =diff (f(x), x)
h:=—2sin(x?) x
h(3.0)
—2 (sin(x?))(3.0) x(3.0)
help(D)
D(f)

x— =2 sin(xz) X



> D(f)(3.0)

2.472710912
> h=x = D(f)(x)

h:=x—(D(f))(x)
> h(3.0)

2.472710912
> plot(h(x),x=—2.3)
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> plot([h(x),g(x,3)],x=—2.3)



> plot([f(x),h(x)],x=—2.3)



>

Example of motion problem.
Position function s(t), velocity v(t), acceleration a(t).
> s=t—Fr—12-2+36-t¢
s=t—1 — 12+ 361
> v:i=t—D(s)(1)
vi=t—(D(s))(2)
> eval(v(t))
32— 241+ 36

> a:=t— D(D(s))(t)



a:=t—(D(D(s))) (1)
eval(a(t))
61— 24
a:=D@@2)(s) (1)
a=6t—24

plot([s(t),v(t),a(t)],t=0.8)
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plot([s(t), abs(v(t)),a(t)],t=0.8)
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