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(Like HW 2.7/6)
Example: Consider the ellipse

x?+2y* =6

Find the slope of the tangent line at

(y) = @1)
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2.8 The derivative function ‘
Example: Let f(x) = 2x?% — 3x /

1. Find f'(3). |
2. Find f'(x).
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Notes/Observations:

Giveny = f(x).
e y = f'(x) is a new function.
e f(x) = “height of the graph at x”
o f'(x) = “slope of f(x) at x”
e Again, f'(x) is the
“instantaneous rate of change”
(speedometer speed)

e The units of f'(x) are

y—units

X—units’

Fundamental to all applications:

y =f(x) y = f'(x)

horiz. tangent Zero

increasing positive

decreasing negative




Example: v Ly Nm g —q (D
2x )T e "
O I
. Find 9'(2). ( | W (Xt Dt 3)
_ |- \'\ @-x*?'-\”5(%+3\ ~ 2o (xFat3)
2. Find g'(x). n-s e Ny DN (X 4+2)
oy = e 3BAN730 [l 2SR adosele
g R A b W= \/\(xur\«-&-j\ (nt2)
TS IN' 2(2) _ I~ (A\
Y Pkl LA R O APEN
" \F\M ___,__,_.C?_—-——-—'
il ce W et ot
W T s a b I
Hm S(k4uy ~ 4 (54, T Uxr) e T (x vyt
e Tels J;% (==
" \ e RO Ao~ =l T - L/ B 2
~ b e L |
W Dk N o -






Notation:

Early we found
if f(x) = 2x% — 3x,
then f'(x) = 4x — 3.

Other ways to write this include:

y' =4x—3
dy

— =4x -3
dx X

d 5 ~
E;(ZX — 3x) = 4x - 3.

- Later we will also discuss:

wen _ o A(dy/dx) d%y
[P =y" = —7— =72

Exdmple:

if y = f(x) = 2x% - 3x,
then y' =f'(x) = 4x—3
and  y'=f"(x)=4

which can also be written as
d’y d (dy) d

dx?  dx \dx :E(4x_3)=4




Differentiability | ~ In order to get differentiable:

Sometimes we can have a place 1. It must be defined at x = a.
where “slope of tangent” doesn’t 2. It must be continuous at x = a.
make sense. 3. The “slope” must be the same
Definition: from both sides.

We say a function, y = f(x)is
differentiable at x = a if the
following limit exists:

L fath) - f@
1m

h—0 h

Otherwise it is not differentiable at

X = Q.



Examples:

1
Lf(x) =—;
f(x)isnotdefinedatx = 3.

Thus, it is not continuous at x = 3.
And it is not differentiable at x = 3.

2x —1 ,ifx < 2;
2.9(x) _{ X2 ifx > 2.
g(x)isdefinedatx = 2.(g(2) = 4)
But, g(x) is not cont. at x = 2
because lirél_g(x) = 3 and
x—
Jim, 9 =4

Thus, g(x) is not differentiable at x=2.




=ixl =)
3.k(x) = |x] w/ Klx)= x| Z’V:/
k(x) is defined atx = 0. (k(0) =0) - ,

k(x) is continuous at x = 0.

But k(x) is not differentiable at x = 0. | | R
(The slope from the left is -1 and % -

the slope from the right is +1) - ,

There is a “sharp point” at x = 0. k)= - ‘F

4.j(x) = x1/3 | L
j(x)isdefinedatx = 0.(j(0)=0) \/: .

j(x) is continuous at x = 0. _4 »

But j(x) is not differentiable at x=0. | ;&’-’éd _ _;“;;/3
(The slope goes to infinity as you get j\k

closeto0). 1 |

There is a vertical tangent at x=0.



