Daily WW
1. Suppose that f(x + h) — f(x) = —4hx? — 8hx — 5h*x + 8h? + 1h>.

Find f'(x).
_ CAhy2 _Ep2 2, p3
Flx) = lim f(x+ h) —f(x) — i 4hx* — 8hx —5h°x+8h“ + h
h—0 h h—0 h
= lim (—4x2—8x—5hx+8h+h2) = —4x% — 8x
h—0
4. Let f(x) = ! 3 Use the limit definition of ' ...
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Recall:

The derivative function f’(x) gives the slope of the line tangent to the
graph of y = f(x) at every point x where such a tangent line exists.

Equivalently, the derivative f'(x) gives the instantaneous rate that f(x) is
changing (with respect to x) at every point x.

The derivative function can be calculated using the definition:

F(x) = fLmO f(x+hl)1— f(x)'
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Derivatives So Far:
» If f(x) =k, f'(x)=0.
If f(x)=1=x% f'(x)=0 Ifg(x)=k=k-1,g'(x)=0=k-0
> If f(x) = mx+ b, f'(x) =m.

If f(x) =x=x% f(x)=1=1x° If g(x) = kx = k- x,
gx)=k=k-1
If h(x) = kx + ¢, H(x) =k

> If f(x) = x2, f'(x) = 2x
If h(x) = x% + k, H'(x) = 2x If j(x) = x% —3x, j/(x) =2x — 3
» If f(x) = % x 1 f'(x) = —X—12 = —x2
1,
If m(x) o m(X)f—m

> If F(x) = /x = x12, f(x) = 2f 7x’1/2
If m(x) = ¢+ ky/x, m'(x) = §x71/2
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Derivatives So Far:

» If f(x)=1=x0 f'(x) =0
> If f(x)=x=x1, fi(x)=1=1x°
> If f(x) = x2, f'(x) = 2x
1 1 1 s
> Iff(x):;:x , F(x) = — 2 = —x
> I F(x) = Vx = x12 f(x) = 51 = x 712
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Remember: Pascal’s Triangle

1 3 31
1 4 6 4 1
1 5 10 10 5 1
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Remember: Pascal’s Triangle

1 1
1 1 x4+ h
1 21 x2 4 2xh + h?
1 3 31 x3 +3x2h+ 3xh?> + h3
1 4 6 4 1 x* 4+ 4x3h + 6x2h% + 4xh® + K*

1 5 10 10 5 1 x2 + 5x*h + 10x3h? + 10x2h3 + 5xh* + K°
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Remember: Pascal’s Triangle

1 1 (x + h)°

11 x+h (x + h)}

1 21 x? 4 2xh + h? (x + h)?

1 3 31 x3 + 3x2h + 3xh? + h3 (x + h)3

1 4 6 41 x* + 4x3h + 6x2h? + 4xh3 + h* (x + h)*
1 5 10 10 5 1 (x + h)°
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Derivatives So Far:

> If f(x) = x?, f'(x) = 2x
1o

> If F(x) =

XL F(x) = =5 =

> I f(x) = Vx =x12 fi(x) = 5 =

> If f(x) = x3, f/(x) = 3x2
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Remember: Pascal’s Triangle
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Is d—(3X) = x3*717

X

» Which function is which?

» Based on what you see here, could di(3x) = x3*717
Ix
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