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How to Use Scientific Notation?
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— shift
Angles

— 3 (for degrees)

— 4 (for radians)

Use of Symbols in Science

D:
degrees
In science we use a large number of Latin and Greek letters (and their combinations) mode
as symbols, so it is inevitable to learn the Greek alphabet.

revolution: one turn
degree: practical, traditional unit

R: radian: scientific unit, arc/radius

However, the number of quantities and units is much greater than the number radians

of available letters, and this can lead to confusion. Your help: CONTEXT mode 1 revolution = 360° = 2rt rad
s el 1 . . |
"00 ambiguity! @ BEWARE! =) inconsistency! 1°= 60 = 3600"

/,/p for example: for example:

% | p [rho]
% agenera density o
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°}‘o constant -
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sQ concentration 9’6 t - . 21 radians n radian /2 radian n/4 radian

(many different kinds)

What is a Function? Trigonometric Functions

Unambiguous assignment of one set of values to an other set of values

INPUT (ARGUMENT, degree: practical, traditional unit °=0. :
¢ DOMAIN gree: pi for small angles (<10° = 0.2 rad)

INDEPENDENT VARIABLE) radian: scientific unit, arc/radius sin(a) =a [rad] ~ tan(a)
X m 1 revolution = 360° = 2rt rad
2
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OUTPUT (VALUE, he relationship between tangent: tan(a) = tg(a) = a/b
-
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Linear Function

INTEGRAL FORM ifx=0 ifAx=1
. theny=»b then Ay =a
VARIABLES: depe_ndent |ndep_endent
variable variable a = Ay/Ax = tana

g Eat
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“DIFFERENTIAL” FORM

explicit fory:  y=a-x+b
explicit forx: x=(y-b)/a

oK I r:y

Linear Function: Some Examples
from the Biophysics Formula Collection

#1: The ideal gas law #2: Photoelectric effect
(1.35) (1.37)
pV = nRT (if n & V are constant) Eiin= hf~Wem
/p:nR/V-T+O Eiin=h - f+ (~Wer)
y=a-x+b y=a-x+b
#3: Attenuation coefficient #4: Ohm’s law
(11.85)
U= pmp R=U/I
U=Uy-p+0 I=1/R-U+0

féigezz!gﬁ y1528122éﬁ
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Exponential Function: Example #1
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Exponential Function: Example #2

250000  debt
(€ time debtin €
elapsed | (yearly interest rate:
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0 1000 ital
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+1 1.2
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1
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Exponential Function: Example #3

-
0 elapsed | from Chernobyl
yrs) (half life: 30 yrs)
o 85 (total fallout) : «1/2
™ 30 85/2=85-21=425
o 60 85/22-85-22-213 gxﬂz
90 85/23=85-23=10.6
* 120  85/2¢=85.2%4=53 gxﬂz
o 0K 150 gs/25-85.25-27 &2
N 85/26=85-26=13 212
20
10 time
_|radioactivity = 85 PBq - 27/30y s
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Exponential Function

ifx=0 ify = yole
INTEGRAL FORM then y = o thenx=1/p = k
=p- -g¥ 5 |
y b a 'k\ A’ y = 5e025x
PRACTICAL MODIFICATIONS: %

* the base number is preferred to be e
* anew factor parameter p (or 1/k) is
necessary in the exponent yole
* use a negative sign in the exponent

b is rather denoted b P 1/p 1

| explicit for y: y=Yo-e™
explicit forx: x=In(y/yo)/ (-p)

1

“DIFFERENTIAL” FORM

Exponential Function: Linearization

graphical linearization y'= 5e—o.zslx
plot y on a log scale as a function of x:

y=yo-e™
logy =log(y, *e"*)
logy=1logy, +log(e"'")

logy=1logy,—p-x-loge %ﬁy
logy=-p-loge-x+logy,
oL L = =7
y a b \ \i\ z
X

the relationship looks linear but it is still exponential
INTEGRAL FORM / &g
= 1o R

intercept = log(yo) . e
log(5) = 0.699 arithmetical linearization

plot log(y) as a function of x:
—0.25-log(e) =—0.1086 the relationship is linear

05

y = -0.1086x + 0.699
o | mEme

slope = — p-log(e)

Exponential Function: Some Examples
from the Biophysics Formula Collection

#1: Law of radiation attenuation #2: Boltzmann’s distribution

(1.11) (1.25)
J=Jy- e ni=nge e;;(n
y=yo- e y=Yyo- ek
#3: Decay law #4: Discharging an RC circuit
(11.96) (Vi1.2)
N N0 U = Ug « eg/(R0)

71 77
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Graph of Exponential Functions
from the Biophysics Formula Collection
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y= yo-e_p" (general equation)
J= 10'67MX (law of radiation attenuation)
p= po.e—Mgh/RT

/\ = Ao'e_t/r (radioactive decay law)

(barometric formula)

U = Uo . e_t/Rc (discharge of an RC circuit)

1/p
1/u
RT/Mg
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