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(*Video 1: Derdivativesx)
D[x”"3, x]

3x2

D[x”n, x]

n Xfl+n

D[x"4+2x"2-1, x]

4x+4x3

flx_]:=1/2x"6-8x"3+1

fx]
6
X
1-8x3+ —
2
f'x]
24 x%:+3%°
f'[5]
8775

D[1/2x"6-8x"3+1, x]
-24x%+3x°

-24x24+3x%/.x-5

8775

graphf = Plot[f[x], {x, -1.5, 3}];
graphfprime = Plot[f'[x], {x, -1.5, 3}, PlotStyle » Orange];
Show[graphf, graphfprime]
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Clear [f, graphf, graphfprime]
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n2eoy= FIX_] $=x"A2+1
ne7a= ' [x]

oute73l= 2 X

ne7op= graphf = Plot[f[x], {x, -1.5, 3}1;
graphfprime = Plot[f'[x], {x, -1.5, 3}, PlotStyle - Orange];
Show[graphf, graphfprime]

10+

out[272]=

s e
nseoi= (*Video 2: Tangent linesx)

fIx_] :=x"2+1
nEe7i= 1 [Xx0]

outz271= 2 X0

inzesi= F[X0O]

out[328]= 1+ x0?

naes= (*The equation of the tangent line to
the graph of f[x] at the point (x0,f[x0]) 1is:x)
y[x] = f'[x0] (x-x0) + f[x0]

inzag)= 1 [x0O]

out[348]= 6
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In349]= X0 = 33
Simplify[f'[x0] (x-x0) + f[x0]]
Plot[{f[x], f'[x0O] (x-x0) + f[x0]}, {x, -2, 4}, PlotRange -» {-10, 10}]

out[350)= —8 + 6 X

Out[351]= —L—1—1 1
2

inss2= Clear [x0O]
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ni370p= Manipulate[Grid[{{Row[{"Tangent line has slope = ",
f'[x0], " and y-intercept =", f[x0] -x0 f'[x0]}1},
{Plot[{f[x], f'[x0] (x-x0) + f[xO]}, {x, -2, 4}, PlotRange » {-3, 10},
ImageSize -» 500]}}, Spacings -» {1, 1}, Frame » All], {{x0, 1}, -2, 4}]

X0 []:

Tangent line has slope = f'[3.53] and y-intercept =f[3.53] -3.53 f'[3.53]
10F
8l
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out[370]= :
4,
2,
-1.0““-0.5‘“‘,““0.5““1.0
Y

nesi= Clear [f]
nia7si= FIX_] $= xA3-4x22+x+2
y[x] = f'[x0] (x-x0) + f[x0]
oufsrel- 2 + X0 - 4 x0% + x0% + (x - x0) (1-8x0+3x0%)
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ni3sa= Manipulate]
Grid[{{Row[{"Tangent line at ", x0, " has slope = ", f'[x0], " and y-intercept =",
f[x0] -x0 f'[x01}1}, {Plot[{f[x], f'[xO] (x-x0) + f[x01},
{x, -2, 4}, PlotRange » {-6, 10}, ImageSize » 600]}},
Spacings » {1, 1}, Frame -» All], {{x0, 1}, -2, 4}]

x0

()

Tangent line at -0.15 has slope =
f'[-0.15] and y-intercept =f[-0.15] +0.15f' [-0.15]
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