ad Slope
on (OpenStax Pg. 220)

sefine the derivative f(x) at x = a to be:

f/(a) = lim M = “ f prime at a ”
X—ra X — a

Definition (OpenStax Pg. 234
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We will use o [] as a way of writing “take the derivative”.
x

d
o [stuff] = derivative of stuff
bt
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—onstants!

Theorem (OpenStax §3.3 Theorem 3.2)

d
g; [C] =1
Alternatively, if f(x) = c is constant and does not change, then f'(x) = 0.
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Composition of functions is a big deal!
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Powers

Theorem (OpenStax §3.3 Theorem 3.3)

If n is a number, y ' \
— [x"] = nx"!

dx
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Theorem (OpenStax §3.3 Theorem 3.4)

d ]
“For any numbers a and b: - [af (x) + bg(x)] = af'(x) + bg'(x). |
A Sum Rule (eri=1i=11); \

d
| 16 +860 = FEO+E0) |
| = Difference Rule (a=1and b=-1) f )

| 21760 — 8031 = F1(x) ~ &) /
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Activity (Micro-Assignment (5 min))

Compute the derivative of f(x) = x3 — 2x + 1.

Either: use the limit definition, or carefully explain every step
using the rules from this class.
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Using Derivatives

Definition (OpenStax Pg. 217)

The tangent slope to y = f(x) is:

Mian = F{8) = lim da)—

The tangent line to y = f(x) at x = a has slope@ and passes through (a, f(a)).
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Using Derivatives

Find the tangent slope of f(x) = y/x at a = 4.
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Using Derivatives

Find the tangent line of f(x) = /x at a = 4 assuming My, = %.
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Using Derivatives
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l LV e
Week 8 Sneak Peek! | |y K

7

Use the tangent line y = %x +1 @/at a = 4 to approximate \/4.242.

What's the idea here? 4.242 ~ 4.000.
Near the point of tangency, %x + 1=~ 4/x.

1
7(4242) +1=2.0605  v/4.242 = 2.0596...

That's a pretty good approximation!
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Using Derivatives

Where is the tangent line of y = x3 — 3x horizontal?

» Horizontal tangent <= my,, = 0
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Using Derivatives
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Product Rule
Theorem (OpenStax §3.3 Pg. 253)

9 1F(08()] = F/(8(x) + F()e'(x)

Lfgl=fg+fdg
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An Absolute Surprise

The absolute value function f(x) = |x| is defined as:

X
x| =
—-x x<0

¥
v

Why would anyone define this thing? It measures the distance from x to 0.

Qe olgad e AW fynthd \I\U
Noh woke WG O o N
px 7V

Notes \

19/35







 An Absolute Surprise

What's the slope of y = |x| at (x,y) = (0,0)?
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The ’limo ! P i presents which of the following derivative calculations?
1. where f(x) :f\\/x2 ~ X/

2. g'(x) where g(x) = Vx? (’/\, \/\/\Hf\s
3. H'(1) where h(x) = x?> — x
4. u'(—1) where u(x) = x?
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Quotient Rule
Theorem (OpenStax §3.6 Pg. 255)

< The messiest derivative rule!

dx | g(x) [g(x)]2
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Quotient Rule
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5x?
4x+3’

Apply the quotient rule to k(x) =
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| Apply the Quotient Rule

(L win)

4
What is the derivative of f(x) = ii 1 at the point x =27

1, X)) =
2.4’%;3:_—?} Lo
3. Pl =2 N~

4. f does not have a derivative at x = 2. )
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The Trigonometric Functions sin and cos

Question

How are sin(x) and cos(x) related?

& 1y P=(xy) = (LOB%) ‘5m6*)
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OpenStax §1.3 Fig 1.31 S
(x,y) = (cos(8),sin(9)) sin2(0) + cos2(0) = 1 \
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Tangents to the sin Curve

A | -
¥y C \ V\(U\ = et

Y
y = sin(x) with important points highlighted
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Tangents to the sin Curve

i
y

2 h
i2.1) =) U\_
(0,0) (m.0) A
B (2u$05
2 (3n/2, —1)
- : “'I;v"_‘,
N\ iy 0

'

y = sin(x) with tangent lines at important points
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Tangents to the sin Curve

¥

4

B .
(0,0) (m, U)/;

Y

y = sin(x) with derivative curve
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Tangents to the sin Curve

o
e [sin(x)] = cos(x)
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What Can the Derivative Rules Do?

Which of the following derivatives can we NOT compute?
(Assuming the derivative rules we have so far.)

1 f(x)=x34+2x+1 v
2.(g(x) = v2x + 3 —
3. hix) = 2

; x24+1 ,
4. i(x) = xsin(x)
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