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ABSTRACT

The purposes of the research were to create and efficiency validation of computer Assisted
for the courses of practiced to reading Creating and Evaluating the Effectiveness of Computer
Assisted Instruction Program Subject Engineering Economy Chapter 1-4. based standard and
analyses the leaning achievement of the student after by using computer assisted instruction .

The subjects in the study were 20. Diploma students enrolled in Rajamangala University of
Technology Phra Nakhon. The Researcher using the experiment by let the students do until test
before class, And then study by using computer assisted instruction focused on practiced to
basic turning . After that let students do the unit test again at the class and calculate to find out
the efficiency of the computer assisted instruction. And analyzed the learning achievement of
students after study.

The research result revealed that the efficiency of the computer assisted Instruction was

efficient in standard, Moreover , after learning achievement at significant level of 0.05.

(Assist. Prof. Kajohnsak Sirimai)
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1 055150402003-5 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13
2 055150402004-3 0 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12
3 055150402005-0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7
4 055150402006-8 1 1 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 1 18
5 055150402007-6 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 17
6 055150402008-4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7
7 055150402009-2 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 20
8 055150402010-0 0 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 0 1 1 14
9 055150402011-8 0 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7
10 055150402012-6 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4
11 055150402014-2 0 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 16
12 055150402015-9 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 13
13 055150402016-7 0 0 1 1 0 1 0 0 1 1 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 12
14 055150402017-5 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 12
15 055150402018-3 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10
16 055150402021-7 1 0 1 0 0 0 1 0 1 0 0 1 0 0 i 0 0 0 1 0 0 0 1 1 0 1 0 1 0 1 12
17 055150402024-1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 5
18 055150402025-8 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 6
19 055150402027-4 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 10
20 055150402028-2 1 0 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 0 1 0 0 0 0 0 0 1 0 0 0 12
21 055150402033-2 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7
22 055150402035-7 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 9
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23 055150402036-5 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 9
24 055150402037-3 0 0 1 0 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1] o2
25 055150402038-1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1] s
26 055150402039-9 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5
muAzusueda (R) 6718|121 711066101085 |7|9]|14|12]114] 9| 6| 9] 7|6]10]6]|6]|6][|19[11]10]18
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8
10 1 12 afss 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 é
18 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 9
19 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7
21 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7
22 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7
23 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 6
24 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5
25 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 5
26 0 0 0 0 0 J 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4
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@ i danasaudl (30 dia ) 215
& x
] 1] 2] 13 14 15 16 17 18 19 20 21 22 23 24 [ 251 26 | 27 | 28 | 29 | 30
1 055150402003-5 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13 169
2 055150402004-3 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12 144
3 055150402005-0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 49
4 055150402006-8 1 0 0 1 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 1 18 324
5 055150402007-6 1 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 17 289
6 055150402008-4 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7 49
7 055150402009-2 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 20 400
8 055150402010-0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 0 1 1 14 196
9 055150402011-8 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7 49
10 055150402012-6 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4 16
11 055150402014-2 0 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 16 256
12 055150402015-9 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 13 169
13 055150402016-7 1 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 12 144
14 055150402017-5 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 12 144
15 055150402018-3 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10 100
16 055150402021-7 0 0 1 0 0 1 0 0 0 1 0 0 0 1 1 0 1 0 1 0 1 12 144
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17 055150402024-1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 5 25
18 055150402025-8 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 6 36
19 055150402027-4 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 10 100
20 055150402028-2 1 0 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 0 1 0 0 0 0 0 0 1 0 0 0 12 144
21 055150402033-2 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7 49
22 055150402035-7 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 9 81
23 055150402036-5 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 9 81
24 055150402037-3 0 0 1 0 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 12 144
25 055150402038-1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 15 225
26 055150402039-9 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 25
¥
TANTIEUR 6|7 |18]12] 710 6| 6 |10]10]8] 57| 9| 14|12]14] 9 6 9 7 6 |10 6 | 6| 6] 19]11]10]18| 284 | 3552
p 0.23]0.26] 0.69] 046 0.26] 0.38] 0.23] 023 0.38| 0.38] 0.3 | 0.19 | 0.26 | 0.34 0.53 0.46 | 0.53 0.34 0.23 0.34 0.26 0.23 038 | 023 | 023 023] 0.73 | 0.42] 0.38| 0.69
q 0.77]1 0.74] 0.31] 0.54] 0.74] 062 0.77| 0.77 | 0.62] 062 | 0.7 | 0.81 | 0.74| 0.66 0.47 0.54 | 047 0.66 0.77 0.66 0.74 0.77 0.62 | 0.77 | 0.77 | 0.77 | 0.27 | 0.58 | 0.62 | 0.31
pq 0.17]10.19] 0.21] 0241 0.19] 0.23| 0.17] 0.17 | 0.23| 0.23 ] 0.21] 0.15| 0.19 ] 0.22 0.24 0.24 0.24 0.22 0.17 0.22 0.19 0.17 0.23 0.17 0.17 | 017 ] 0.19 | 0.24 | 0.23 ] 0.21 6.1
= ] A o A A o= - .
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= 30-1 17.30 = 0.67
SelukuunegeURul JAN@ess = 0.67
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g‘ﬂﬁ' 3.1 dationlanenueeiism ABC
s ldaiiugsiaiile 4 1 Taefiaudmiuasnalnmn
Fa31 300,000 U uarlssuesiales airafluiy 1,200,000 U laqiii @7 5) niweFuria 2
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800,000 LM ANNANAL
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smsAn | Andan | yaAn
$18N19 AUNY | a0l \"ax U5 | taqiiu
$1A1
i () 200,000 - 0 0| 200,000
ANANSUAZLATRINS (L) 800,000 4 4% 32,000 | 672,000
wisealflulseens () 40,000 4 10% 4,000 | 24,000
wsasladn | (aAntlaqiiv) 40,000 - 40% 16,000 | 40,000
@) 200,000 4 10% 20,000 | 120,000
Faaadng X (Um) 800,000 4 10% 80,000 | 480,000
FAaedns Y (un) 500,000 - 0 0 | 500,000
ARIALAN (L) 2,580,00 152,000 | 2,036,00
0 0
FuReudmiinglulsenuuaz e dnatid 5 dussanounis i

FUTiNa1 (F) ﬁiﬁﬁﬁLLuxﬁﬂsluﬂﬂiﬂf]u“ﬁQﬁuluquqm @a) = 300,000 UM
Ewtifinaes (H), waeudinedan, auasiesuazifuzes@ay) = 160000 um
saupnlEaneusaanulnaden Tay) = 460,000 UM
AUIU (W) ﬁﬁﬁ\ﬁﬁuﬁum‘%m X, 180 U/, X 1,600 UN. = 288,000 um
AL (W) FnauiuLes Y , 120 L. X 1,600 1. = 192,000 UMW
sauAn aneusaanulnamsg Hag) = 480,000 UM

fanuazaunsaling 7 M lulsssuszwinedlil 5 Wdszannmslidadl
AranludinaLuaz L 1 = 20,000 UM
Atintlszain = 6,000 UM
Al (Laagana) = 15,000 UM
AdaINAS = 21,000 U
ANaU Wi (16,0000 & FL X, 30,000 LW &ML Y) = 46,000 LN
vifuvgeay (10,000 L% @FU X, 28,000 LN 45U Y) = 38,000 UM
79U = 146,000 1"

a ] a a K
ANNANTTHAN 7] NNAT
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miagil¥mswan ulrwsanulagns SnnuFlnaniesdns
L, | sz @m) AUNU W, AUNU W, 1n3049 X N304 Y
ﬁuﬂ] a Al Al 1 T T
wawan | udaz | o upaz | o upaz | o udaz | o uaz | o
- Navina - e | _ | dawwe | _ | dnwa | _ | Maviae
i@ ¥ila ¥ila ¥ila ¥ia
L 1,000 400 400,000 1 1,000 - - 1 1,000 - -
M 1,400 | 400 | 560,000 - - 1 1,400 - - 1 1,400
N 800 400 320,000 0.75 600 0.25 200 0.75 600 0.25 200
1,280,000 1,600 1,600 1,600 1,600

AnBUszantdszinninisld 2%  vesAlanesing o lulseen,  Adseiuds dsvunn

0.5% vesAnldanesing o Tulsesanu, Ardentgeinwsetdmiuenasuazieiiiiaesludrrinau

Toeeutlsznnns 3% 1efiuniuin, Ardentingesiat] d1uiuiATasans X uaz Y deznnns 8% 10964

v
NWAN ANETIsEAnauazAssiudtmndszin 9% aeanlEaalsnn penileresRunesy

192H10U 6%
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nefnuansmsnaAnladieres szl 5 aqulied
A. sramsAlans (Winnun)
Andansan, sz, GREREGYREN
800,000 11 (0.40+0.005+0.03)
nresdunuaaseIAsuaziiau 1,000,000 LW X 0.02

m@ﬂLﬁ”ﬂmmzﬂ@ﬁﬁﬁ@@gﬁum@q@wﬁﬁa‘LL@zﬁﬁu
872,000 1 X 0.06
Anitsvih, udeadnauay@emas, dmsilssnmy
6,000 UM + 15,000 Ln + 21,000 LN
FIoPY

B. $12N152U ¢ wasAlane

U dl = o/ o 1 1 ° ca -8
ANARNTIAN, AN, Usziuds, ﬂ’]sﬁﬂll‘].I’]?QGLHLV\I@?HL@@?%@QT?QQ’]M,

40,000 U (0.10+0.20+0.005+0.03) =

d” 4 o oa o
ﬁﬂﬂLUH‘ﬂ@ﬂH@ﬁqﬂ@’iUuﬂﬂﬂ LW@?ML@@?TN\‘IWH,

24,000 u1n X 0.06

60,000 1

20,000 1

52,300 U

42,000 U

174,300 UM

6,200 UM

1,400 U

Lo ~ ) o o g ) o A A o«
ANLRABANTIAN, NI, ﬁqﬂﬁ\xﬂu.ﬂﬂLL@xmﬂﬂLUH%@QH@ﬁqﬂ@ﬂuumﬂﬁLﬂﬁ\@\?ll@l,@ﬂ e'I

40,000 U X (0.40+0.02+0.005+0.06)

o

IS o o -lel a v
NN, ‘]Jﬁ‘iﬁﬂuﬂﬂLL@ES@@T]L'LIEI“II@QF\@Q@MV‘T],

500,000 U X (0.02+0.005+0.06)

JAnA1INeY

FPEY
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C. AAYELINIUATILAZUSINIUBDN
RUADUIBILINLE DN (F) wag (H)
300,000+160,000 1 = 460,000 1M
n1#angl, (300,000 UIM+160,000 UN+288,000U1+192,00011%) X0.09
= 84,600 1

94 544,600 UM
D. 51EnsATANELATRIEANT X

ANdansIAn, M, Adesiusde, ArdeNiingeaeaAsesans X,

200,000 1%(0.10+0.02+0.005+0.08) = 41,000 U
m@mﬁyﬁmmsﬂ@ mﬂ@qﬂummm%ﬁm X,

(120,00 U X 0.06) = 7,200 U
s IS ULAERsNS X = 10,000 U
WHIUFWMFLLATR X = 16,000 1M

794 74,200 UM

E. s1amslaaiesasdns v
ANdansIAn, M, Adssiugde uazANMeNtNgeTeLATeNans Y
(800,000LM X (0.10+0.02+0.005+0.08) = 164,000 U

ds/ N o 4‘
mmLummmuﬂwummmim Y

(480,000 L X 0.06) = 28,800 UM
o lnadmiLLAIeIans Y = 28,000 UM
WA UAMILLATRS Y < 30,000 U™
T 250,800 U
e (snenzAnladieleeenn) = 1,133,400 UM

v
Y o

v ! v
andayaisunaNnmuail BaunsnAumdRsalladie il

v
mlaelsanunimua

BNPIUNURINIUA = = —
1919159911 1ABATINIH LA

1,133,400 UM

= — = 2.36
480,000 UM

v
mlaolsenuiamua

AR INILINUR T = - y
TN TN UAVD LTI 1ABAT I

1,133,400 UM

= — = 354 UIN/FBY.
3,200 ¥.4.
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aladelsanuninug
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Aunuiag Taensanarug

1,133,400 1M
= — = 0.89
1,280 U
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TINWUATIIMHA 1,600 199N

funuset] Aemnsierlmresivud, 174,300 U m + 1,600 As. = 109.00 L™
7 lnemsadnusuIATeadns X, 12/ x24’ = 288 A9,
fu7lnamsadnusniAreadns v, 18’ x24' = 432 @I,
ﬁﬂ%ahﬂﬁyuﬁ, 309N X, 109 UM X 288 A, = 31,392 1Um
AT, LAe9dns IY, 109 UM X 432 pg.4N. = 47,088 U
AN A ne R0 aLAEee X UAY Y = 78,480 11
Funuaesiuiininae, 174,300-78,480 LW = 95,820 1M
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1 ] 1 1 v v
LATA9ANT X WAY FIANINALTULATANALATIAAINY 3 F18n17TuAaLYNAL

1
- (95, 820 + 89,500 + 544, 600) = 364,960 U
2

A o = Y o o A o
LATANANT X Nﬂ’ﬁm/];?;lv}\ﬁﬂllﬁLL@%@W?’WQIM\?LF\?@Q@H?

9181n13 D = 74,200 UM
B P P P
ANNUNN AU E191 = 31,392 UM
ANRALANNNUNTNINGD (351979 X WAz Y) = 364,960 1M

293 = 470,552 1N

U Y ;’ﬂ A a é’ [ d' [
ﬂ1Iﬁ'1{jﬂ°ﬂQﬂiJﬂVlLﬂﬂ"lJuﬂU!.ﬂﬁf]\Wﬂﬁ X

gn91EaTuaLATRIaNs (1TBedNT X) = —
Tud Tuain

470,552 1

= — = 294 1Nn/vu.
1,600 ¥.4.

4 o N Y o o o 4 o
LATRNANT Y, mﬂmwwmmemmmimma‘m@m

718N1T E = 250,800 1
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1

ANNUNNAIUILTN91L = 47,088 1M

ANRALANNATNUA — NUAD (351979 X ks Y) 364,960 119

EREN 662,848 11

1 Y H A a dg! [ A o
ﬂTIﬁ‘l{jﬂ“Vl\‘ﬁ’illﬂﬂlﬂﬂﬁl]uﬂlll,ﬂiﬂﬁ]ﬂi Y

. 4 . 4 .
BRT1E0 INNLATRIANT (LATRIANT Y) =

S T4
—  OO2ZBABUM _ )4 4jyy ),
1,600%.

Auuaes@udi L, M uaz N anawnnls Inelfusiasitansnisarunmnenlalislsanu

Funulssuaesduii L

ad ¥
1. QﬁﬁlunuLLiﬂﬁquiﬁﬂﬁlN

GRLGRIRIEES = 400 U
AusUlnEAs, 171, X 180 LN/TH. = 180 UM
AlaYe, 180 UM X 2.36 = 425 U

293 = 1005 U

2. Afdaluauseanulnenss

GRLGTAHIIZER = 400 U
AUTUlAEAS, 171, X 180 L/TH. = 180 UM
Anlave, 1 9. X 354L/N. = 354  um
293 . 934 U
3. Ansiunuianinanss
GRLGTIRETEN = 400 U
AUIUTAEASY, 11, X 180 U/, # 180 U
AlaYe, 400 UM X 0.89 = 350  um
9% = 936 UM
4. FRdmedaluastecdng
GRLGTHIIZER = 400 U™
AUTIUTAEASS, 171, X 180 L/TH. = 180 UM
AnTadie, 180 LN X 294 UW/TN. = 294 um
293 = 874 UM
AN UlssULRIAUAT M
1. Tofunuussulngnss
GRLGTHIIZER = 400 U
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ANLIRIARATI, 1IN, X 120 LIN/TH.
ATaYe, 120 UM X 2.36
593
—
PG UNIEN N B
GRLGTAHIEN
ANLTNLIAEIATI, 11N, X 120 LNN/TH.

ATATE, 1 9. X 354U /TN,
393

4
Tefunuianinamsg
GRLGEITIIZEN
ALUIREATY, 1IN, X 120 LIN/TH.
ATaYe, 400 LM X 0.89
994
ame  do 4 o
Jaens1daluaieTesans
GRLGTAHIEN
AWUTRAEASY, 19N, X 120 LIN/BH.
ANTATE, 1 9. X 414 LN/BN.
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ad vy
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GRLGTAHIEN
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+ 0.25%N. X120 UNN/TH.
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aa qI/
BLL R F NP SR T TIIZEN]
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Anlatie, 400 UM X 0.89
294
ad o uI/ dl o
4. F8EmsEaluaATedans
GRLGTHIIZER

ALIRInL AT

Anladie (0.75 TN, X 294 UW/TN.)

+(0.25 1N, X 414 Un/ad.)

FPEY

AUNUNITIE A MTLAUAIRLTENINATAReTNAT LA Tun1sEvng uwazAl94alunasg
4 ¥ % o 1 d’j al v = a c 1 1% dl o 1 P72
el lusiunulsanusion lustetnatannmadnliinistnsziednsaunauudaiiesiusildans

ANgLIMgsell Uszunninigl® 460,000 U wazAdldanalunisanasetl Usrunainigld 930,000

un

Adanlnumssiell, Ausssulnansssetluazenlafialssuaeidsmlfilszanninisainnig

AuansliAe 1,280,000 LN, 480,000 LW waz 1,133,400 LN ANNAIAL INSIZRETU AUYUTE

dszanninisenian tnemnss/l

tszannunigannaauine e/l

dszanninisenladie Tl
Uszanninigfiuyulsasil
szanmunnganldane lunisiivng/dl
Uszanninsfiuyunsuas /il
szanmunnzanldane lunsane/dl
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1. maduudsresdiuyuiuiBuininisds Tnevialiuaauniuiuulngsonay
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v
o a

maane (Alszanninisld) weBEmd miuli 5 enaagl1ss
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umn
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1,280,000 U
480,000 U

1,133,400 U

2,893,400 U
460.000 U

= 3,353,400

= 930.000

4,283,400 U
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un

2. Anwaznisldanaeddiunu n1sangAtussiuiutenuanseiunisaenuiuy

A I P 1 | 1 dl a 1 U o U =
emeun A danausedned il sl asumudTnnungean e Alseii AN

v k4
3. wlawnadiedsng Wunisipduladntesesgiiune wu Feduswiutien

= o o a A [ b 1 al’-/ = ! 2
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A b4 | 4

ANLLUBIINATRANWLLIENR sy

5. nmeanualdsNIunNIIuEs EauaniiaandinnuaINsnveAsesansiatanili
¥ ' 1 1 7 dl 1 1 4 a va dl
FuuseniaganazAlianaaafisaniongs assiendn Nl unmuzas

antadenia 5 deznietimnliisiunuusiazsaunnsanull Amnliintsdszannn
Tanavisatlsznnusiunuasiuazfiunuilsdusianian 3914 3 33

A, Aanzdszannulnemag (Direct Estimate Method)

aa | ¥ o g ¥ o1 d‘ 'ﬁl
’Jﬁﬂiﬁﬂﬁ‘iﬁll']&liﬁilﬁlﬁ\‘iLﬂuﬂ’]ﬁ‘ﬂim\I’]m@Wﬂﬂqﬁ‘Iﬁ]’J@@‘ b1 LL@xﬁ’]eLﬁ]@’]EI@u"l BN
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2. T59AgI4ALATA4A (High and Low Point Method)
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ad ° P o v o Ay ' A Ao a
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agauarTRUAgaNaN AW su Ul susianiog Tneldnaf1srasfiunumisfaanasng

2931 FUNINGR Tnepseieh 4.2

o/ 1 rdl b4 tdl o ¥ o ! 1 1 7 tdl
FIRENN 3.2 LBHRMNFAITWNN 4.1 mmmmmmunuuﬂmumwmﬂLL@mﬂmwmm

ANINT 4.1 UAAIUTHNIUNNINARUAT ALY

STLAUNITHAR FNUNITHAR (MRE) AUNY (UM)
BN 6,000 60,000
44 12,000 90,000
289
5 b AT 90, 000 - 60, 000
AuUuLsisiemiiy =
12,000 - 6, 000
==5T/
% 1 v o dl 1 a b % s 1 1
AUV = Anldanaps+miatan X Auy Ll sdusanos
A ldaneAs = Funu - wdends X Auuudsdisenion

= 60,000 (6,000 X 5)
= 30,000 1 AR

=

A. ANNNADR

aa aa aa Y o a U Qda‘l 1 A Yy 4 a‘l o A
e natmduntsnlEiunnn wenzanddsnnanannaalddayanaiaga mﬂzﬂ@mmmiﬂu

al q

b

o o

NM93LALIAWNUALANIAINeAATUAY HN19LAUALa 1 09F U UNANAUE AN M THERRIY
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T99AT NIUANNNITMNNZAN (Fit Curve) 1A 2 A5A8
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1. 38n5 W (Graphic Method) 3anaviiludgseaunns Tnanisaniduliiinusenineqnis

o o

waenmedayaluunu X uaz Y Winnnge Asnetnan 4.3

q
'

FN9ENaT 4.3 GayaaINA1999N 4.2 AamANdNRusszude B lunnan uazdiunu
Tunsuantaedsnsaw

ANINT 4.2 UAASAUNULATIRNIININEAS

\Aaud UFuUNSHAR (X) uUNU (Y)
1 10 2,500
2 20 2,500
3 20 3,500
4 30 3,500
40 4,000
6 40 3,500

aa o

8N

9
AUNU

(X 1,000 vN)

1
|
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|
____________ +H—=
|
1
|
|
|
|
|
|
1
|
1
1
|
|
I

i i i i 5u1umsHan (1u-e)
0 10 20 30 40 50

Wi 4.2 ugaeniaeeuduiuSsudeiuuua i auae
mmwugﬁ‘ﬁ' 4.2 dunswiiauny Y fidszanns 2,100 uw
- lunuasiiszanns 2,100 U
annaIAiaeNAn 20 e @eAndansuadi
= 2,900 -2,1700 umn
= 800 UM
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L AUl ssieog = 800 4j9y
20

= 40 U AR

2. 3Banfinasdadlangn (Least Square Method) Fsaninasaestieagaiilunfiaumiy
1 aaldll o a dl' a 1 o o ¥ d’/ a e'dl
NnNndanew 7 waruiaqiuiiiresneniamaitos Auwinriniazaanaunin nsinszinanes

o
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ANLA b X ABLBNNUNILAR (Faulsdasy)
Y PBAUNUNITEAR (Foulsmniu)
a s 4
a ARAUIUAIN
A % o 1 1
b AR ULLTEusamg
Y=axbx 3.1

aNn1sn 4.1 HUANNTUAAING ANSTHIBIFLY W

ZXZZY-ZXZXY

®IAT a AN a ER A= | e e s e O 32
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198 a i YeXnh ot 3.3
HOSXY s Y Xy
b L 3 TR o 3.4
D E )

3.3n159Asnz AU R-UsN-ils

a a 1 I [~ a aa 1 a = = = Gl o =l dl =
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(Cost-Volume-Profit Analysis) #3an153tAT1ZIN -1 FuNmunsaluNs6AR (Profit-Volume Analysis of

¥

Production Operations) u?@mﬁmm:ﬁqmun (Break-Even Analysis)
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o
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i(1+1)
_ limit A| —
n o0
T
> | A

o oA 9 > P g Ihie? 4 5 9 2
FAIRENN 4.4 m@ﬂﬂ’]i@ﬁ"]ﬁ@zwqumqﬂLLNuqLLWQMH@NTW?QT]']?ELML@@T] 2 BUU AR ATWIU

WUL SUSPENSION uaz@ienwnuuul TRUSS aeneazi@anlun1snedl 5.4 waz i = 6% #all aq

WhaumauTaalinyasnlaqiiv

AN3NN 4.4 nasaAn danefaatinen 5.4

ATNUULLL 518119 ANLEANe (LUL)
AV UTUAY 30,000,000
AIMIAARLILAZLINN TN pial] 15,000

Suspension o = ; 3
AR UNIA lsnN 1 10 T 50,000
gunsndlnidinamns 800,000
Ay UTUsY 22,000,000
AIRIARBLUAZLINgNIN 1 pial] 8,000
& lmainn 7 3T 10,000

Truss 4 ISP pZ tal A o Y
fAeadAnldanaiuAednsiae
\ATENNUNTIE wATNIENN ) 10 T 45,000
gunsadlnidinamns 300,000
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8N

0 1 2

30,000,000 + 800,000

0 1 2

(n)

bl Suspension

22,000,000 + 300,000

WL Suspension (Pw,)

P

1

(1) UL Truss

17118 199R1UN785 98N Ll UFIDEN9T 5.4

A1+A3

i

v
. ANYMLTAR N

= 30,000,000 + 800,000

= 30,800,000 1N
= ANldaNeANTLNg

= 15,000 LN

ATUITLR WA UTTUATIRIATNIY

= Algans5uRanaunsn v (Aallusetl)

= A(AF,i%,10)

= 50,000(A/F,6%,10)

= (50,000)(0.07587)

= 3,794 UM

= Ruaanuiliung
15,000 + 3,794

0.06
= 313,233 UM
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ANUITUAUYUTIN (PW,) (@ZWIUKLIL Suspension)

PW, = P,+P,

30,800,000 + 313,233

31,113,233 U

ANUILRUA UTTUATIRIRENIBULL Truss (Pw,)
P, = 22,000,000 + 300,000
= 22,300,000 U
A = 8,000 L
= Anldane lunandsiatl
= A, (AFF, i%, n)
= 10,000(A/F, 6%, 3)
= 3,141 U
A = Anliianelunnsdndanisawmiunse
= A, (AFF, %, n)
= 45,000(A/F, 6%, 10)
= 3,414 U

Ap+A, +As

i

8,000 + 3,141 + 3,414

0.06
= 242,583 U

PINRUANUTTUAT (PW) (ATWIULUL Truss)
PW, = P, +P,
= 22,300,000 + 242,583
= 22,542,583 U

a7l IAONAINUATINATNIWULIL Truss

Faeene 4.5 Aaanisasnaviaszunasnludandnnile 8§ 2 Tasanisliaan Tasanns A a319
@iastiunsliee wslasanis B w2 szazasil (1Faumsutaeliisyariilaqiiv)
TAs9N1s A

Ruaenudumu 3,000,000 UM
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Ardenyn 7 10 T @ ldane 100,000 UM

TAsan1s B
@umnuiguﬁu 2,000,000 UM
A lEaneganyn 4 10 T 80,000 U
Ansatndasgusiet] 10,000 U
Ruaeuld 20 2,000,000 UM
A laneganyn 4 10 T 80,000 U
Rnsatiutogusiet] wasTluan 10,000 U
Anlianesing 7 lfanmafifaasnanenids 5%  sel
381
10 20 o
100|,000 100|,000 100l,000
3,000,000
(n) TA39N1T A
gﬂ‘ﬁ' 45 ugmsnsivazasiuludaatingg 5.5
0 1 10 20 oo
s e
e 80,000 80,000
80,000
2,000,000 2,000,000

@) Imsanns B

9N 45 wassmsluavesduludneenm 5.5 (sin)

ANUIURUAUTTUAT TAsang A (PW,)
AniluAtensel] = 100,000(A/F,5%,10)
= (100,000)(0.07950)
= 7,950 UM

7,950

s GHBNISTRN T LT .
1
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S 2uRuauTiunilasanig A (PW,) = 3

ANUIIRUAMUTTUAT TATINTT B (PW,)

AsausnAaLiluAdansell (A,) =

AAnAsTdagustiall (A) =

A+ A =

duRuaamuiliuairiluwaredan =

29N RUAMUTTURATTIUIN s

7,950

0.05
159,000 1

,000,000 + 169,000

3,159,000 1M

80,000(A/F, 5%, 10)
(80,000)(0.07950)
6,360 U

10,000

10,000 + 6,360
16,360 LN

16,360

i

16,360

0.05
327,200 U

2,000,000 + 327,200
2,327,200

AUAY ANdaNsIetdntl (A) = 80,000(A/F,5%,10)

ARasaNEatgusiatl (A,) =

A+ A, =

AnHuRuasuiuniauLazAas =
N RUAMUTETUATLN 20 =

AnuRuamuiTunsmeuwinaqiii =
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(80,000)(0.07950)
6,360 LN

10,000 1
6,360 + 10,000
16,360 LN

16,360

0.05
327,000 U

2,000,000 + 327,200
2,327,200 UM
2,327,200(P/F,5%,20)
(2,327,200)(0.3769)
877,122 U



CoNRUAmUluRTAsaNNg B(PW,) = 2,327,200 + 877,122

= 3,204,322 U
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4.1.4msfFauiiaulasanisiagdgdruinnaasyaAiifaqatii (Incremental Analysis in Present
Worth)
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ninAudaziaantasan1sn lERuasmuiiaandt iernnudinlagsietned 5.6 (9317 5.6 Usenew)

2811971 5.6 M landansnecnai 5.1 (ggua 5.1 szney) Amansdlasanisiutiiamu
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20,000
0 1 3 3 4 I 5
13NN B-A I I J l
A = 5,000
20,000
717 5.6 wansnsluaresiulusioet1en 5.6

AIUANVDIRUAINUIUAY = -320,000 + (-300,000) = -20,000 VN
aruaavesn l¥eaell —  -85,000 — (80,000) = -5,000 V1N
AIUANVDIYAAEIN = 40,000 — (20,000) = 20,000 VN

yarJag1iuued B— A (PW,,, )= -20,000 - 5,000(P/A,10%,5+ 20,000 (P/F,10%,5)
= 26,537 1M

aju wanawulaganig A szdaunamuiinauiyaddaqiuaindigud  (PWg,, <0)
& oA P =
5R9 42 yaAuauwinaesel
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4.2 gaﬂ"ll.ﬁzlmv'l’l'ﬁ’lzli’lﬂﬂ (Equivalent Uniform Annual Worth ; EUAW)
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LAY N
yar1ananell - 20,000(A/P,10%,3) + 8,000
= (20,000)(0.40211) + 8,000
= 16,042.2 UM

LNY U

yar1anenell 25,000(A/P,10%,3) + 7,500
= (25,000)(0.40211) + 7,500
= 17,652.75 U
= O o ]
a7l @aNUAY N WIzyaAIANEaNTlAING LMY
4.2.2nmsufFauiaulasanisiiangviniu
I dld I a ¥ a cY aal !
manfFauimaulasanisndeangwinideasildvatanuy nsaeezifioaityad
= L = o 4 A
Weuwianasetgansaesei 5.8
Foatnei 4.8 Tesanuwianilsiasnisaudiedanszudwindaiumisaaunian@e wsikianld
WpeUAY HeudeAnldananseein 92,000 umsel Gandiuau A Rieauedauiuuwnu B Tnede
LAFDINBNAUNIITIAT 150,000 LW a1gl 10T Waldasy 10T yadramdugud Anldaneiszand
\Wuar Wi Ardan wazAnlseiu 4,000 1, 11,000 UM% waT 3,000 UMM AINRNAL AILSITIE
33,000 UM UaU C dnwsuiuuwnu B an Inadeiasasauniadan 250,000 v 1dsuls 10 1

YAAEIN 50,000 U AT Anden uazAsziu 1wk 6,000 L1, 15,000 LM WAz 5,000

U AINAIAL AUl 17,000 LN HARELUNLAIGA 9% setl aziaanawuuuLle

A8
WHU A
AL = 92,000 LN
WHU B
AfauwineTresdiedds = 150,000(A/P,9%,10)
= (150,000)(0.15582)
= 23,373 1M
Anldanaszani = 4,000 + 11,000 + 3,000
= 18,000 U
AL TUINET] = 33,000
o sanAnlanametaesunu B = 23,373 + 18,000 + 33,000
= 74,373 U
wHu C
AFauinetlaeaaiesing = 250,000(A/P,9%,10)

= (250,000)(0.15582)
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= 38,955 U

A ldaneiseT] = 6,000 + 15,000 + 5,000
= 26,000 1N
AT UR DT = 17,000 LW

", upn lEaneseitluadnnu C 38,955 + 26,000 + 17,000

= 81,955 U
yargnAniiugell = 50,000(A/F,9%,10)
= (50,000)(0.06582)
= 3,291 U
NFoLyaAITIN = 81,955 — 3,291 UM
. yaAmeuwingetuu C = 78,664 U

a7l wNu A HaeURLUNG B AogRenuNw B mwanzidaenldanalszantliiasndiunu B

WaauiuuNg C Advaenuuu B oy maziuu C 1@aaldanasetlgandd

4.2.3 meufFauiiaulassmsnlanguanmieny
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- i | e g yaal o, ~ o aa
nsnfsauiaulasanisidenguanseiulitsyaianaetlazangaileiauiing
yar1laqiiiy gaindaeenem 5.9
e 4 = b % = . 4 .
Foaeinad 4.9 Arldanglunisasudairsesdansun i unanens Aannsein 5.5 anilu
1 1 v
LATRNANT 2 LWULABLLL A BATLLL B wulitinnaundnsinanids 15% aquwFeinnauqdnuwuy uuids

Anlanetiagnanmiu

AT 4.5 waadAn e 1aalATeIaNINARRIINg

F18N15 LASRILLL A LASRILLL B
mnu{uc’-ﬁu (L) 26,000 36,000
Atingainesiatl (L) 800 300
ANLIUART] (UN9) 11,000 7,000
AnEelfsetl (un) - 2,600
YAATIN (UN) 2,000 3,000
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11,800
26,000
(N) ATENLUL A
3,000
0 1 2 3 4 5 6 7 8 9 Ilo
""""""""""""" 9,900 T
36,000
(1) ARSI B
7N 5.8 uamnIsiare9RUATENANT A uar B
yaraneflunetliAsesdnsuuu A = 26,000(A/P,15%,6) — 2,000(A/F,15%,6) + 11,800
= (26,000)(0.26424) — (2,000)(0.11424)+ 11,800
= 18,441.76 1
yaranafluneiliAsesdnsuuu B = 36,000(A/P,15%,10) — 3,000(A/F,15%,10) + 9,900

= 36,000(0.19925) — 3,000(0.04925) + 9,900
= 16,925.25 1

az1l @eanATEIANILUL B anzidunldanameuwinaetiiisandiasasdansuuy A

4.2.4 maufFaudiaulasanisiiangldanuiiiung (Perpetual Life)
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LW A

A, 100,000 1
A, (300,000)(A/F,6%,5)

(300,000)(0.17740)

53,220 U

>
I

5 (10,000,000)i

(10,000,000)(0.06)

600,000 1

S yaAeLinangsnetluN A= A HA +A,

100,000 + 53,220 + 600,000
= 753,220 U

WU B

150,000 1M

400,000(A/F,6%,4)

(400,000)(0.22859)

91,436 LN

>
I

. (7,000,000)i

(7,000,000)(0.086)
= 420,000 1

S yaAeLinang e tun B= A A +A,

150,000 + 91,436 + 420,000
661,436 LN

a7l AldANE09UMY B (A519AZWIMNEN) AINTIUNL A AIABNANYUATNATNIUUAN

FaeiNaN 4.11 WAUNAWAUNTNAEINITAAARIA 2 NTEl INBLANAINEINITDIRIAADS MR

o

d?/
FAUTEN UG

1 1 2 1
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'
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AuANRLLnatlaz 1,200,000 LM
wew B imasunsmadey TaaldEuaiawsn 65,000,000 um Maningeineiies
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7,000,000
0 5 10 15 oo
o A, = 1,200,000
A, = 2,200,000
6,500,000
(N) e A
01 5 10 15 oo
i-""""}&]"—'"fd,'dbb' """"""
1,000,000
65,000,000
(N) WWNU A

219 4.10 wapan1gaaa9RnluFas1en 5.11

al

a

WU A nezanaRuiuAieuwinanasetl (AwW,)
AW, = A, + A, — F(AJF i%,n) + P(A/P,i%,n)
= 1,200,000 + 2,200,000 - (700,000)(A/F,5%,10) + (6,500,000)(A/P, 5%,10)
= 1,200,000 + 2,200,000 — (700,000)(0.07950) + (6,500,000)(0.12950)
= 4,186,100 U
WU B; nezanaRuiluAniauminanasedl (AW,)
AW, = 65,000,000(i) + 1,000,000(A/F, i%,n) + A,
= (65,000,000)(0.05) + (1,000,000)(A/F,5%,5) + 100,000
= (65,000,000)(0.05) + (1,000,000)(0.18097) + 100,000

3,530,970 U
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Fuaemu 800,000 1 enilinaeafnguasnsszas 5 Tusn flaz 50,000 U w wdwantiuana
widellaz 10,000 LW NYABURIAAZHEINIYN | 25 1) ¥Ruawmunsiar 400,000 1 Antihgeila
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AELWINasE T A ug A = (2,000,000)(0.05)
= 100,000 U
AauaguAsell = 5,000 LM
ANELWINIEa 8T ieAaunIs = (900,000)(A/P,5%,20)
= (900,000)(0.08024)
= 72,216 1N
ANTaNiamell = 20,000 LN
yaAngumianasetiasenis n= 100,000 + 5,000 + 72,216 + 20,000
= 197,216 U
TAF9N15
ANNILYINAEsETlanviaman 2 700,000(A/P,5%,50)
= (700,000)(0.05478)
= 38,346 1N
Adantingsviomansiell = 7,000 U
ATl ane Tl agneenafsin = (800,000)(0.05)
- 40,000 1%
AuaFNE819siell = 10,000 L9
AEUWINaNgsetATaNend 5 Tusn = (50,000 — 10,000)(P/F,5%,5)
= (400,000)(4.329)(0.05)
= 8,658 1IN
ARRLINA9E NIy ABLNTE - 400,000(A/F ,5%,25)
= 400,000(0.02095)
= 8,380 1M
AtaNtingeanTas £ 3,000 U
. yaAWELinaesetliasinig 1 = 38,346 + 7,000 + 40,000 + 10,000

+ 8,658 + 8,380 + 3,000
= 115,384 U
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4.2.5 msulFauiaulasinisiagdfdruinnaasyan1dnesiell (Incremental Analysis in
Annual Worth)
= v P A \ = o a aal N
nsiuieuficefailiudnnisdumneaiunisifrauiieulasanis Inedsdauiiuges
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