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EXPONENTIAL FUNCTIONS section  1.5

qq.OBsecnres.TTAPPLY  KNOWLEDGE  OF  EXP .  FUNCTIONS TO

SOVUE  REAL - WORLD PROBLEMSKHMIMMMM_x.mn#xMIt
DEFN  WE  SAY THAT P  Is  AN  EXPONENTIAL FUNCTION  OF t  WITH  BASE  A IF

t

p=Poa
• Po =  INITIAL  QUANTITY ( y - INTERCEPT ) WHEN t=O

.

•  A  =  FACTOR  By WHICH P CHANGES  WHEN t  15  INCREASED By T .  WE  CALL  THIS  THE GROWTH
FACTOR

THE  GROWTH FACTOR a 15 GIVEN  By :

a  = 1in

WHERE  P Is THE ( DECIMAL ) PERCENT RATE  OFCHANGE . f- y  IF  £=% )
- WHA W

( ...
,

•

IF  a > 1
,

WE  HAVE  EXPONENTIAL GROWTH
0 # w

•

IF  0<A< I
,

WE HAVE EXPONENTIAL  DECAY
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§µyLyT#fy) Suppose  THE  BODY HAS  AN  INITIAL  AMOUNT )y A LINEAR  FUNCTION HAS  CONSTANT  RATE  OF
"

iOF  10mg ADRENALINE .  FIND  FORMULAE ) FOR A
, #µf€§ CHANGE . AN EXPONENTIAL  FUNCTION HAS i

,

"

; CONSTANT PERCENT
,

OR RELAAUE
,

RATE  OF CHANGE
THE  AMOUNT  IN  Mg AT A  TIME t  MINUTES  LATER IF : '  - - - - - - - - . - - - - - - - - - - -

- - - - - - - .  - - . - - - - - - - .  - .  - - .
.
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• A  IS INCREASING BY  0.3mg / MINUTE • A  IS INCREASING BY 3% / MINUTE

IN  THIS CAGE
,

A  Is  A  LINEAR FUNCDON  OF t
,

A Is  AN  EXPONENTIAL  FUNCTION  OF t .

WITH INITIAL  VALUE TOMG § SLOPE 0.3mg .
INITIAL  AMOUNT  IS 10mg ,  so Po=l0mg .

A  = 0.3T  + 10 r=  0.03
,

so  a=  1+0.03
.

t ( EXPONENTIAL

A  = 10 . ( 1.03 ) Growth )
• A  IS  DECREASING  By 0.3mg / MIN

• A 15  DECREASING  By 3%/ MINUTE

AGAIN , A  Is A  LINEAR  FUNCTION OF t
, AGAIN , A  15  ANEXP .

 FUNCTION  OF t

INITIAL  VAUUE  IS 10mg q SLOPE  IS -0.3mg WITH  INITIAL  AMOUNT  10mg .
 P  = -0.03

,
BECAUSE

A  = -0.3T 't10 A  is  DEcREA=NG By 3%1 MINUTE .
 SO

. .  At 1+(-0.0-3)
=

 0.97 .

A  = 10 ( 0.97 )t
( exponential

DECAY )



PZ

AT  THIS  POINT
,

ITS  HELPFUL  TO  RECALL  SOME  RULES  OF  EXPONENTS . .

pwE#T
LET  X , Y BE  SOME  NONZERO  REAL

NUMBERS
.
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NOTE . IN  PRACTICE
,  THE  MOST  COMMONLY USED  BASE  IS  e- ,

WHICH IS  CALLED

" THE  NATURALISE? ' IT'S AN  IRRATIONAL  NUMBER  SORT  OF  LIKE  I
,

AND  WILL  PROBABLY BECOME YOUR

FAVORITE  NUMBER  AFTER  THIS  Class ! \
 Wey  talk

about this

next  class .

f#µE€F¥| FOR  THE  ANTIBIOTIC AMPICLLW,
APPROX

.

 40%  OF  THE  DRUG  Is  ELIMINATED  FROM  THE BODY EVERY HOUR .

A  TYPICAL DOSE  IS  250mg .

LET Q= tut
,

WHERE Q= QUANRTY ( IN  mg) IN  BLOODSTREAM AT t  HOURS  SINCE  DRUG  WAS

GIVEN .

At t=O
. . . Q  =  250mg .

THE QUANTITY REMAINING AT  THE  END  OF  EACH HOUR  IS 60%  OF  THE  QUANTITY REMAINING  THE  HOUR BEFORE
.

Q  = f ( o ) =  250

Q  = fu ) =  250 . ( 60 ) =  150mg

Q=fC2)= 150 . ( 60 )= 90mg = 250 (f) 2

:
•

SO  

AFTERtHOUR=|Q=fLt)=250 (6-


