Ghostbusting with Limits!

s

Ghosts of departed Bernie Bolzano GH%STBUSTERS

quantities are in this tome 1781-1848
by an Eye of Newt!

Gus Cauchy
(/Ko-shee/)
1789-1857

A‘t/()_r/:,_)//
Karl Weierstrass
1815-1897

Godfrey H. Hardy

1877 -1947
The following “fluxions” (instantaneous rates of change) shown below can be found using algebraic manipulation. We can
thank the above “ghostbusters,” fueled over the next 150 years after Berkeley, to give us analytic tools to find these precisely.
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Method 2 (u-substitution) : Let u =+/x and rewrite everything in terms of u: u =/x = x =u’
As x > 4we have u=~/x >4=2

(,/O
\/;—2_ li u—2 = lim @_2) Q\P’:: li 1 = L: l

lim = lim =1 im
o4 x—4 w2yt -4 e (u+2}(u—2)) w2 (u+2) 242 |4

. “~1 out”

o
4olim 22 g G 20-26) @0 ey L[]
2 x—2 2 (x—2) =2 (x—2)2x =2 (x=2)2x 2 x 2 Dy 4

5. lim Sta- \/_ Method 1 (u-substitution): Let u =~/5+ x and rewrite everything in terms of u.  u=+5+x

x—0
2
S5+x=u

As x >0we have u=/5+x >/5+0=+/5 .
X=u —

po umNS @ 1

lim .
RN RS u+~5)u—-5 5)) A u+f \/§+I 245
L i
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Sir Isaac Newton
1642-1726/1727
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fluxions!

some

The value a =

Through the Eye of Newt

Each of the quantities represents the slope of the tangent line of some function f{x)
at some value a (also called the slope of the curve at x = a or the derivative at x = a.
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Use the derivative template f “ (@) = lim

—a

to identify f{x) and a.

Make a sketch to indicate visually what each represents to look at it

through the eye of Newt. Interpret f “ (a).
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! () = says the slope of the curve to flix) =4x atx=15is 4.
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f(x) = x*

The value a =
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f! () = says the slope of the curve to f(x) = x*> atx =3 is 6.
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The value a =

says the slope of the curve to f{x) = 1 atx=21is —%.
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