
logarithmicfunctions-ef-%2e-lq.SI. Then the logarithm with base of is

defined by
y = hogg ↳e) ⇐

x= off

Pm;÷↳ot¥÷ csinaisi.es ⇒
2- log ecét) = 1 (since logecex

) = E)
3. dog (3×5) = hogf3) + loge (5)

e

↳eca -b) = logeca) + loge(b) (
multiplication
becomes addition)

4 hog ec 210) = 10 Cogec2)
bogecar) = rtoge.ca) (bring pores down )



pqortiosaontinued.5.bg(10/3) = togecio)
- toe 3)

e

↳ecacy)
= logec a) - logecb

) provided b -1-0

en Cala = en (a)
-lncb)

Notation : lncx) = togecx
a-

✓

2.) logecéx) = x



Inversefunction
Idea : A function takes an input so ad outputs
a number g. The inverse function

undoes this .

f- (f-
'c⇒)=x

✗→ → y→ → sc f-
'cfcxD⇒c

-1

eg fc⇒=x -11 has inverse function for)= ☒
-1

>c-foes-1 f-
'

(g) = f-
'Cf D)

CHEEK y= for)
" = f-

'( ✗+D= +1 ) -1

input . = x

A

eg foe> = 2x has inverse output of
f-

'
Cy)

f-'Cx) = 342 ¥-18B



Inversefunction-D-e-h.LIf be a one- to- one function with
domain A od range B " Then

?⃝_its inverse is denoted as f-
1- and

×
has domain B and range A.

It
A B

is defined by
f-
'
=g

whenever y=fcx)

for any y c-B. s⇒
• f-

'Cf D)⇒e

forall → c- A

• f- (f-
'

(xD __ x

for all ✗ C-B '



Eixample
The function for)= f- x -132

converts a temperature

x in Celsius to fahrenheit .

g-
x-132

= 212 degrees fahrenheit
.

food = 9

Inverse function converts Fahrenheit bank to
Celsius .

How do we find inverse function ?

Let y = for> = ¥x-132
Solve for x in terms of y .

So

F-x = is -32 ⇒
x = §( y - 3 2) .

So
,
the inverse function is f-

'

(e) = 5- (x-32)



Reflation over y=x

fcxi-9-gx-3232.MY'← y =>C

•÷÷÷¥f- -17.8 fcx) = § ✗+32--0
-

✗ = -3,2--5
Inverse function is obtained by oefleting the

graph with report to the line y=x .



Example
Let fex>=x2

f-
'
(4) = ? is it x=2 or ✗ =

-2 ?

No
unique answer

⇒ inverse does not exist .

The horizontal line y=y inteesats the graph at
more

than one point



A basic business problem (notes posted on course webpage)

IIMs : • Linear demand egret
• Total cost
• Revenue
° Break- even point & profit

-

Example setting : apple Inc is the only manufacturer of
the

popular oPad . opple
estimates that when the price of

•Pad

is $200, the weekly demand
is 5000 cents. For

a $1

increase in price , the weekly
demand decreases by

50 units .

Assume that the fixed cost of predation on a weekly

basis is $100,000 and variable cost is $75per

unit .



Linear demand equation
@ End the linear demand equation for the oPad

.

Notation :
• use p for price and g for the weekly

demand.

• Demand is the amount of ofa good consumer
is willing to purchase with the is at p .

. P

welfare : po=
200
, go

__5000
,
and Dp=L ⇒ Dq=-50

.

-

so
,
( of -go) = Mcp-Po)

⇒ M = f-Go/[p-p,)
= - so |

↳→° = mode
-Xo)

↳ po=P-11
so, the equation of the line is g-5000=-50 (p- 200)

⇒ qcp) =-504-200) -15000



Total cost

b) Find the weekly cost function, C. = Ccgs , for

producing of o Pads per
week .

ccq) = fixed cost *
variable cost
-~
depends on

amount of
doesnot depend

quantity produced
.

on of

ccq) = 100,000 + 75g

Note that ccq) is a linear function .



Revenue

c.

•

Find the weekly revenue functions , R= Rcq)

Revenue is the onnout of money the company
receives

by selling of gods .

Rcq) =p
. q
→

RCP) or Req)

From a) gcp>
4--504-2%+5000

⇒ p
=
-÷oCq - sooo ) +200

= 300 - 8150

"
s Rcq) = (300-81,0) -

q
→ quadratic ing .

= 300g- &/so



Break-evenpoint
d) The break - evenpoints are points where cost equals revenue,

i.e. where ccq ) = Rcq) .

ccq) = Rcq)
.

⇒ 100;ooo + 75g = qc 300-8150)

⇒ 100,000 -175g = 300g - 8750
⇒ ÷oq2 -225g +100,000 = 0

or of X
W, 786

. 5-

q~_ 463.5

G- 12=2 $134.8 c=R= $908,984



Sketch

cq,
ccq>= 100,000+7590
Rcq) = 0300-8g)q

nooooo!¥¥÷÷÷→⇒points . = -¥82,2258
- 100,000

of
profit 20 for q in shaded region .



Profit
Profit is defined as : Pcq) = Rcq) - ccq)

so
, pcq) = (300

- of/⇒of - (100,000+2-58)

= - q2+ 225g -100,000

How should oppk Inc operate in order to maximise
the weekly profit pcq) ? I

Need to find the vertex of the quadratic
function . The vertex is the average of
the two sook. '

,

so
,
vertex se = (463.5+10,786.5)/2 ✗ = a+±

= 5625

& Max profit = $ 532,821 -⇐



Rate of cheese

Exa⇐pk : You drop a ball from a tael building
.
Let

set be the
distance (in meters) the ball falls after

t seconds .

Galileo worked out Hot
set = 4.95 ( IgE

)

Roy=98m15

a) what is the average velocity of the
ball

)&between E-I& -1=2? Interpret graphically .

.

g.

,÷,average velocity := its

=

:÷⇒=±EI
,

slopeof the
secantline .



b) What is the average velocity between E-1
and -6--1+4 ?

Chso) what happens ons h gets closer to 0 ?

average rabotg :=s?n,
-=U→cl+hI-49☒ of= 4.910-24-227-4.9=1
"÷ .

(h >0) → = 9.8 + 4.9h

approaches 98 as h gets close to 0

As h gets smaller the seat line gets closer and closer

to the tangent line at a-1 . The slope of the tangentline
is the instantaneous velocity of bad at 2--1 .



Limits
Mathematically, we write :

em s¥%I = " •h→o

to means as h gets closer and closer
to 0 (without h

being equal to zero) He expression sCl¥n-s
numerically gets closer and closer to 9.8mys -

Lte: we read

him for>=L as

✗→a

limit of food as x approaches a is 2 .



x- i.g ⇒ f- =3-8Example \.gg -

a) fax> = {
2"

i
x -1-2

g-

"

2 •

/5 ,

2=2

what is the him for ?
" -

/2c→2

{Note that fc⇒= -5
As so gets closer and closer to 2 without a

being equal to 2, food gets closer and closer to4.

so
,
him for> = 4 f- f-(2)
9C-52



ExampledLet food = 2€ end consider its limit as a→1

x2-13×-4

let x=1 ,I = g- undefined
12+3*1-4

So
, food is undefined at

x=1

Factorize of-13×-4 =
=Cx-Dcx←4)

so
, him 7€
✗→1#↳⇒

= him ¥
,

= ¥
✗→ 1

When we encounter 8- situations, its often helpful
to canal factors .


