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How to Use Scientific Notation? Use of Symbols in Science

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

best calculator for still okay However, the number of quantities and units is much greater than the number
a medical student (but less convenient) of available letters, and this can lead to confusion. Your help: CONTEXT
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Angles o What is a Function?

— 3 (for degrees)

degrez; Z 4 (for radians) Unambiguous assignment of one set of values to an other set of values
mode revolution: one turn INPUT (ARGUMENT,
degree: practical, traditional unit INDEPENDENT VARIABLE) DOMAIN
R: radian: scientific unit, arc/radius X

radians
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x flx) or y=f(x)
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Trigonometric Functions Linear Function
degree: practical, traditional unit for small angles (<10° = 0.2 rad): INTEGRAL FORM ifx=0 ifAx=1

radian: scientific unit, arc/radius
1 revolution = 360° = 2nt rad

sin(a) = a [rad] = tan(a) theny=b then Ay =a

\ / a = Ay/Ax = tana
“ = rad) 10
\)‘:e 2 [T =sin(a) 15 ‘
“'e‘\ & tan(al 3
W £ —nie) / y=0.5x+3 y %{%s
S "
P %
° .g 05 5 N Ay
g | %
o >
Ax
a 15 1 S 05 1 15 X
; s ST X

adjacent cathetus » . x
sine: sin(a) = a/c &
cosine:  cos(a) = b/c [
tangent: tan(a)=tg(a)=a/b 7 “ zﬂzﬁz: )}: . Z;ya_ :); Z
7 ] T Py




Linear Function: Some Examples
from the Biophysics Formula Collection

Exponential Function: Example #1

4500000 - humber of

bacteria
#1: The ideal gas law #2: Photoelectric effect 4600000 | 2 time no. of .
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Exponential Function: Example #2 Exponential Function: Example #3
250000 | debt 100 7 radio- i
© time debtin € activity time Cs-137 (in PBq)
elapsed | (yearly interest rate: 90 | (PBa) elapsed | from Chernobyl
(yrs) 20%) (yrs) (half life: 30 yrs)
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Exponential Function

INTEGRAL FORM

y=b-a¥

ifx=0 ify =yy/e
theny =y, thenx=1/p=k

. I
X\ y y= Se-O.ZSX

tore T

—{ explicit fory:

1/p X

y=Yo e H
explicit forx:  x=In(y /y,)/ (-p)
T I I
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Exponential Function: Some Examples
from the Biophysics Formula Collection

#1: Law of radiation attenuation
(n.11)

J:JO-e_I-lX

o

y= yo . ePx

#3: Decay law
(1.96)

#2: Boltzmann’s distribution
(1.25)

N = ng - @b/l

i

y = yo . e-X/k

#4: Discharging an RC circuit
(VIL.2)

U= U0 . e—f/(RC)

/)

y=y,- ek
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Exponential Function: Linearization

graphical

linearization

plot y on a log scale as a function of x:
the relationship looks linear but it is still exponential

INTEGRAL FORM

— . p—PX

logy =log(y, ")
logy=logy, + log(e"’ "‘)

logy=1logy,—p-x-loge

b

logy=-p-loge-x+logy,
y a

intercept = log(y,)
log(5) = 0.699
slope = —p-log(e)
—0.25-log(e) = -0.1086

arithmetical linearization
plot log(y) as a function of x:
the relationship is linear

X

% y y;5e-o.25‘x

y =-0.1086x
B I

+0.699
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Graph of Exponential Functions
from the Biophysics Formula Collection
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y= yo'e_px (general equation)
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Graph of Exponential Functions
from the Biophysics Formula Collection

UNpJya )
y= yo'e PX(general equation)

./ = JO'€7“X (law of radiation attenuation)
Us No Po Jo Yo

p=py e~Mgh/RT

(barometric formula)

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

Jo/e
po/e yo/e ................. \ U = Uo'e_t/RC (discharge of an RC circuit)
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