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Abstract: As one of the most famous spreadsheet programs that is widely applied to a variety of fields in business, MS
Excel has also been used for educational purposes due to its feature of wide accessibility, enabling students to use the
program through almost any kind of PC that now exists. The program is mainly used for numerical analysis and
formulae applications in the fields of science and engineering. This paper shall provide the key to understanding the
application of MS Excel to teaching Statics through the illustration of its essential functions for education. Also, the
development process of the analysis program using macros and VBA(Visual Basic for Applications) is described for the
deeper comprehension of advanced applications. Students were not only able to solve the Statics problems using basic
features of MS Excel, but also discovered new systematic methods of approaching complex problems and developed
application programs using macros and VBA.
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Table 1 Excel Operators

T Akt £

ok S, Al A, Al

Abz kAt A AEA
% HEE AAk(el:2%=0.02)

= < <= 25, 2A e, AAY 2,
e <> > Ag, 2y 2, 2
AR & Tl a4
Fzadat P A elel A3t

Table 2 Excel Math and Trigonometry Functions

T
ApzyEres SIN(), COS(), TAN(), ASIN(), ACOS(), ATAN(), RADIANS(), DEGREES()
B ABS(), CEILING(), ROUNDY(), SUM(), MOD, POWER(), SQRT(), INT()
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M, 0.2cos@

T  J0.41-0.4sin6
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st gJA A 5 o =,
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~0.2%COS(A2*PI()/180)/SQRT(0.41-0.4*SIN(A2*PI()/180))
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ol A o] A}7HEFrol| A= 2] Qh(radian)
/180 & b el Felan.

Table 3 Excel Functions for finding Maximum Value

T & 7%

MAX A = el A HAdigtk 787l
MATCH Fx FGolut widalA 912 7]
INDEX 54 A Fx ddely wid g

Table 4 Excel Functions for solving Problem #1

I g5 9 &
D20 =MAX(B:B) 0.39953

D21 =MATCH(D20,B:B,0) 29

D22 =INDEX(A:A,D21,1) 54

A B c D 3 F G H 1
theta Mo/T 045
0 0312347524
2 0317611134 04
4 0327609% | .. \
6 0327800165 \
8 0332719568 03
10 0337517988 \
120342192034 ¢ \
9 14 034673811| £ o2
10 16 osnssel| \
1 18 0355430726 \
12 0 0359568691 o1
13 2 0363561424 \
14 24 0367403601 \
15 %6 0371089338 0
16 28 0.374612081 0 10 20 30 40 50 60 70 80 20 100
17 30 0377964473 o, deg
12 22 N3281138192

Fig. 2 Solution of Problem #1 using MS Excel
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At A3} 54 =0l X M, /T = 039953 o] HighS 7HIt Table 4 o] 455 ta3) o] Hahs o
Z A wdd AaE ds 3l
=INDEX(A:A,MATCH(MAX(B:B),B:B,0),1)
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Table 5 Input of Goal Seek Dialog Box

B B
=K BEgrel A 9, AW
2= o S Aol EEY

e wE A ghe mhE A 9AX, B EE R4

SET 7 LY i
24 @E) =3
8= 2
ohl HHE SC) =3

ao ] o

Fig. 3 Goal Seek Dialog Box
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Fig. 4 Statics Sample Problem #2
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Fig. 5 Solution of Problem #2 using MS Excel
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Fig. 7 Solution of Problem #3 using MS Excel
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=ZHE - VBAProject ﬂ
o= & A B S xsm - Module3 (F5)
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& Solver (SOLVER. XLAM) - i 44 — )
=i VBAProject (HIASUE A ylsm | 8 a4 s - Modulel (2.5)
-5 Microsoft Excel HH ] |(‘.’e".='_f) ﬂ @

] Sheet! (Sheet!)
E2] Sheet2 (Sheet?)
Sheet3 (Sheetd) Function Fix)

Sheetd (Sheetd) B Oim mu 4s Double, L As D
Sheeth (Sheetd)

m

Pption Explicit

Sheeth (Sheeth) E = g
i HIYEg =M -
e < nu o= 29.4
Ell 2 | v z=mu+L/on
f = (Exp(z) + Exp(-2)) /
£ = e ﬂ End Function
Modulel 25 |

Function Bisection({a, b, eps
M= ]Q%‘é] im c As Double, fa As D

Modulel Dim it As Integer
fa = fia)
fb = fio)

Fig. 8 Visual Basic Editor of MS Excel
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Option Explicit

Sub Goal_Seek{) C D E F G H I J
Din h s Double h To
Oim i &s Integer 1 1322759
_ 12 1101476 To
- 14 0454745 | 14000
cells(l, 3) = "n" 16 8267187 | 12000 \
Cells(i, 4) = "To" 18 7356906 \
g ' 10000
2 6624448 | . \
For i = I(Tu 45 ) ( ) 22 6021106 N
Gells(i + 1, 33 =h+ 0.2+ (i -1 6000
Gells(2, 2) = Cells(i + 1, 33 24 5BME | N\
Cells(4, 2) = 1000 26 5100942 N —
28 4738612 | 0@ o
Cells(E, 2).GoalSeek Goal:=0, ChangingCell:=Cells(4, 2) 3 4423601 ¢ . s . . . o
( ) oy 32 4149613 -
Cells(i + 1, 43 = Cellsi4, 2 m.
Next 34 3907613
36 3692474
End 3ub 38 3499098
Fig. 9 Visual Basic Program for Problem #2 Fig. 10 Solution of Problem #2 using VBA
Option Explicit
Sub Solve_Eani)
Oim h &z Double
Oim i &5 Integer
n=1 C D E F G H I J
Ee”s“ ig - ?‘ h To d err
Gella(l] 5) = "3 1 5393409 0 3E-05
Cells{1, 6) = "err” 12 2917957 ~=aas= -
For i =1 Tn 46 14 2759094 To
CEIISEi + 1), 3)=h(+ D.2*()i -1 16 2626978 5000
Cellsi2, 2) = Cells{i + 1, 3
Colla(a, 2) = 10 18 2512067 \
Cellsid, 2) = 1000 7 2401412 5000 \
colvarfaset 2.2 2311299 | 4000
alverrese
SolverOptions DrQC|5|§n:=U.UUUUUUW 24 2224453 3000 \\
Sol 0K ZetCel BE7", MaxMin¥al:=3, _
O alUsOFi="0" Bychangs: ="$843! 354" 26 14ala4 | N~
SolverSolve UserFinishi=True 28 2069.4 """--..______-
CellsEl + 1 4% = Cel\sEAI 2; 3 200128 1000
Cell + 1, 5) =Cellsi3, 2
Colloli + 1 8) - Collat7, 2} 3.2 1940.2% 0
34 1882811 0 2 4 5 8 10
Mext i 36 1826994 h [m]
3.8 1?80.0? ZLJTJOT WITCUo
End Sub 4 1732353 2154169 9.73E-08
Fig. 11 Visual Basic Program for Problem #3 Fig. 12 Solution of Problem #3 using VBA

Fig. 9 ¢ X R F oA For~Next WFEZ oAl 4lo] &= & thgo W ot}

Cells(5, 2).GoalSeek Goal:=0, ChangingCell:=Cells(4, 2)

# 27] 7155 VBA 9] HH oz AT Aon. F

(e} S = T ar
2 ALe BS, B2 0, WA AL B4 AS AAHG Aoltk, 2Fa, b g 194 024 F71sY C
dell F9etaL, D doll= AE T, 9 @& E9stA dvh Fig. 10 > T2 o3k ALk Axpel A4
H ag =S Vet



28 a9

o

Fig. 6 ] &AllA VBA ZRIHE o]&eto] 1<h<I0A T,° & 7 4 J2m, Fig. 11 & ©]
2 9% uFe old TeaRg vEt,

Fig. 11 ¢] Z 2 A For~Next WHEito| Al dl4lo] w&= 712 th&o] gHo|t},

SolverReset

SolverOptions precision:=0.0000001

SolverOK SetCell:="$B$7", MaxMinVal:=3, _
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SolverSolve UserFinish:=True
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