
 Discussion Notes6 Feb 13 2024

Last Time Lll

Power rule exponential rule

Sum rule constant Multiples

Today 112 44
Product Rule and Quotient Rule
Rates of Change Higher order derivatives

Trigonometric derivatives



Differentiation Rules so far

let fig I IR differentiable c a constant

Constant Multiple Rule
Cfa flex

Sum Rule

fix gca flex glex
Power Rule
x nx

Product Rule
fungus f's goes fixgex

Quotient Rule

4 t.is gjf I
Two trigonometric derides with these two youcan hit

therest

sink cost

cost sink

Exponents bso b 1

Feb b nlk

Other

flux



Higher Order Derivatives

Given a function a differentiable function f
We can find is derivative f which is
another function If f is differentiable then

we can find it's derivative called the

second order derivative of f

Denoted f or 4

Example fix sink 125 132

First derivative flex Cosa 52 3

Second derivative f lx sink 20
3

f a 1051717 6022



Applications

Physics Position velocity acceleration

Displacement total distance

speeding up slowing down

Biology Agricultural output or Population

Increase decrease

Economics Cost Marginal cost
Revenue price units sold

Profit Revenue cost

Marginal profit
When

you here Margind think

derivatives

Slopes of tangent lines



Example Physics Examples

The vertical position of a yo yo is given meas

by Inuit
f f

513 9 3
a What is the displacement say
from time t 0 to t I

1
Displacement Self Stti o

SIE 510

53 I m

b What is the total distance travelled from t o to t T

At what points did we turn around

Every time V4 O where Vlt s t B cost sink

So to find the point where we turn around we

need to solve

53 Cos t sinct 0

Sin t BIOS t

tan t 53



ten E 53 4
t 7

ort 21 1 5540

So we change direction

possibly at 2

Then

I s iTsi.tt sm s sst

qBO

51 1 51071 12 1 111 3

15171 51 1 21 I

c On which intervals is the yo yo
speeding up and slowing down

From t o to 1 4

Speedingup V70 a 0 or v20 aco

Slowing down Vso aco or V20 970



1

We have velocity VII 53cos e since

acceleration alt 535in t costt

V H 0 t

V

t 0,21 I

a t 0 B sina.lt 0stt o

OSH Ussince

talt
3

t If I K.FI
Since an 0,1 we here t

a FEE
t 0,16 16,43

Speeding up 0 U 141

Slowing down 16,4
Ionstant V



Trigonometric Derivaties

sink cosik SCR Sca cotta

cost sink seek sec d tax

tank seek cott cosec

InverseTrigonometric derivates

arcsinx To
are cost If
arctor Ia



Example Given 912 xᵗ a 1 5
find the

domain of g

Sept Use the product rule to find g

g
5 1 15 oct5

0 x

Kto

Step Determine whee g is defined

Since gilts ad x 155 2s

we know the domain of g is

C 0,0 U 0,1 U 1,0



Example 014 Fall exam 2

Given fco Osco sin'co howmany
horizontal tangent lines does fhae




