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Abstract

The Xcos application in Scilab computer program was used to study on the decay law of
radioactive materials in this study. The main objective of this study was to present the characteristic
of decaying of radioactive materials in forms of exponential decay which are usually different and
depend on time. By doing this, we can show some results that help student and teacher easily to
understand the content and then could be used some of these results to prepare for teaching and
learning in classroom. And the characteristic of the successive decay of radioactive materials was
also studied and presented. During study, the researcher also compared the characteristics of the
graphs obtained from the research study with the graphs obtained directly from the Scilab computer
program and found that the results were exactly the same. Moreover, some graphs from this study
were used to create the pretest, posttest and then using with 5 undergraduate students who were in
the 3rd year of Bachelor degree of Education (B.Ed.), major in Physics, Faculty of Education and
Faculty of Science, Thaksin University, Songkhla Campus. It was found that the average points from
the test after studying higher than before studying. In addition, the effectiveness index (E.l.) was also
evaluated and equal to 88 %. Hence, we can conclude that the application Xcos in Scilab computer
program is suitable and can be applied to prepare some Physics document using for classroom
activities in both high school and university level.

Keywords Decay Law of Radioactive Material, Scilab Computer Program, Xcos Application
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Program Atchasai 1

NO*(exp(-ramda*t))

//input initial nuclide (NO) of radicactive material

//Program Atchasai 1 for calculation N

[1000]
//input decay constant (ramda) in sA-1

NO

ramda = 1;

//input time () in s

[0:0.5:10];
//Calculation N

t =

N —

NO*(exp(-ramda*t));

plot (t, N)

xlabel ('t (sec))

ylabel (N (nuclide))

xgrid

¥ v
VNAY

Scilab

NADS

TUsuNSUADUN

Jeu

v =

Sedlaenst

AIVDIEITNUAURN

o

1.2 nsn1sdane

Ll - L o oL oL Ll oLl Lol Lo __L___L___L___L__._

F---F---r---r---r---r---F---r---r---r---r---r---r---r---r---r---r---r---r---

[E—

F---F---F---F I ---F---F---rF---F---F---F---F---F---F---F---F---F---F---F---

1000

900+

8004 -4 -

' l ]
| ' '

' ' '
T
' ' '

1 ' '
| ' ]
N T
| ' ]

' ! '

' ' '
T
1 ' ]
| ' '

' ' ]
N T
' ' '
| ' 1
' ' '
T
| ' ]
| ' ]

' ' '
I T
' ! '

' ' '

' ' '
) R
| ' ]

' ' '
| ' '
T
' ' '

' ' '
| ' '
N T
| ' ]

' ' '

' 1 '
T
' ' '
| ' '

' ' '
N T
| ' ]

' 1 '
| ' '
T
| ' ]
| ' '
| ' '
N T
' ' '
| ' '

' ' '
Y A
| ' ]
| ' '
| ' '
T
' ' '

' ' '

' ' '
N T
| ' ]
| 1 '

' 1 '
T
' ' '

' ' '
| ' ]

R DU N -

| |
| ! '
' '
. p Y R
' ' '
| ' ]
| 1 '
|
T T T
[=] [=] [=]
[=1 =] [=]
w T3] =+

(apijonu) N

3004---

200f---

100---

10

9.5

8.5

7.5

6.5

55

45

35

25

1.5

05

t(sec)

SUN 1 nsaw

Y

a

AUDIANTAULURNSIE

o

LY

(t) vaen15dany

Fuwusseninethlaasnudunssd (N) Auvian

Tnenseuluswnsumauiumes Scilab

ANUWIANE0s UKIDNuIavnNnnunu

21sa1sALu:

2567 143

dou nsnNIAY - Sus1AY

Un 24 adun 21



598 Aauana

AUDIEITNULURN

Wn1saanen’

IN1NI

k4

woldlunsa

o v ¢

TYULHUANURDNAUFUNUSL

a

1.3 N3t

Wasrallil

ramda*t

exp-(ramda*t)

NO*exp-(ramda*t)

ramda

NO

SUN 2 WHUAINANSE

Y

398 (N) AuLaan (t) 289019

§ o v a

ANULIUR

nsilea

v v ¢

sU‘t’JlJUﬁ@ﬂﬂ’J’]ﬁJ’diJWUﬁi%M’J’N

Tdwaundatu Xcos Tulusunsumsuiimes SCILAB

=

§ Scilab

NAND

Fu Xcos TulUsunsunay

FaUunawm

Seflmel

AIVDIEITAULURA

1.4 n3n1sdane

r---r---r---r--°r--°r--°r--°r--°r-"Tr--TCrTCCrTSTrTCTrTTorToTrToTroTTroTTroo-

T
'
'
'
il el ol ol

[

---F---F---F---F---F---F---F---F---F---F---F---F---F---F---

YOINTARUFIVDIENT

s

(t)

(N) AuLan

v a

Unaatu Xcos Nilaglulusunsumay

ANULUNSIA

& w

1000
aoo 44 -

1 1 1
[ U F
1 1 1
1 1 1
1 1 1
[ [P E
1 1 1
1 1 1
1 1 1
[ [P E
1 1 1
1 1 1
1 1 1
[ [P R
1 1 1
1 1 1
1 1 1
[ Py - Y
[ I F
1 1 1
1 1 1
1 1 1
[ [P F
1 1 1
1 1 1
1 1 1
[ [P F
1 1 1
1 1 1
1 1 1
[ [ I ——
1 1 1
1 1 1
1 1 1
[ [P A —— Y
1 1 1
1 1 1
1 1 1
1 1 1
[ [P E
1 1 1
1 1 1
1 1 1
[ [P F
SRR
1 1 1
! !
P S N
1 1 1
1 1 1
1 1 1
:
T T T
L] L] =]
[=1 [=1 =
L=} L -t
(ap11onu) N

3004 ---
2004---

1004 ---

sUN 3 nswlanuduiusseninailalea

v

a

Autunssdlngly

3 Scilab

NILFBD

b

el

Y

S Scilab

NN D
Usensg

Jgulusunsunay

ANISLULUNTY

Sednl
Scilab a4l

S AN GRETFEUIY

o

Aziuledn sUnsminisaane

AnwE M MLauRunNn

Ao

Y
waylunaUnaLATu Xcos Nilpglulusunsunay

q

o

P

o

Mmas

a

Y

ANUWIANE0s UKIDNuIavnNnnunu

21saIsAlU:

UR 24 adufi 2 1dou nsnniAu - Susiau 2567 | 144



2. farsannisdanefavasansiuiunded 3 elafifiswauislradiBudy (N) whiuhe 3 ¥fia uwaziidd
Wiy 1000 fivlaad Aasiivasnisaateda (A) wirdu 0.2 0.5 uag 1.5 Juadi™
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Program Atchasai 2

//Program Atchasai 2 for calculation N = NO*(exp(-ramda*t))
//input initial nuclide (NO) of radioactive material
NO = 1000

//input decay constant (ramda) in sA-1
ramda 1 = 0.2;

ramda 2 = 0.5;

ramda 3 = 1.5;

//input time () in s

t =[0:0.1:10];

//Calculation N(t)

N1 = NO*(exp(-ramdal*t));

N2 = NO*(exp(-ramda2*t));

N3 = NO*(exp(-ramda3*t));

//plot (t, N)

plot2d (t, N1)

plot2d (t, N2)

plot2d (t, N3)

legend (["N1";"N2";"N3"]);

xlabel ('t (sec))

ylabel (N (nuclide))

xgrid
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Program Atchasai 3

Program Atchasai 3 //Program Atchasai 3 for calculation N1 N2 N3
//input initial nuclide (NO) of radioactive material

NO = 1000;

//input decay constant (ramda) in sA-1

ramdal = 2;

ramda2 = 0.5;

//input time (t) in s

t =[0:0.1:10];

//Calculation N(t)

N1 = NO*(exp(-ramdal*t));
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N2 = (ramdal/(ramda2-ramda1))*NO*((exp(-ramdal*t)-(exp(-ramda2*t)));
N3 = NO*(1-((ramda2/(ramda2-ramdal))*exp(-ramda1*t)+(ramdal/(ramda2-ramdal))*exp(-
ramda2*t));

//plot(t, N)

plot (t, N1)

plot (t, N2)

plot (t, N3)

legend (I'N1";"N2";"N3"]);

xlabel ('t (sec))

ylabel (Thlaantusiunsed (N))

xgrid
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