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12 ﬂutﬂugﬂnmmaé’"

F = Fi+Fj+Fk

Wa i, j, k

<
(U Unit Vector

Tuwnu
X, Y, Z 0N IOU

wazyIn A Uy Unit Vector 43 OA |F2 = F. 2 4 F.2 +F >

F=FA

5.3y A139%e 57

A - 4




ﬁ’aa‘ga 1t3y o000 N ﬁwaga«ﬁ’mmu
X,Y,Z Ny 603, 453, 1203

darn  wusedaaluwny X,Y,Z

35N

+200 N

000c0s603

Il
o]
6
=
N
D

=

Il

- FCOSOYz 500cos45§ = +304 N
— FcoseZ= 500c05120§ =-290 N
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Mag1eN 2.11

w34 F dusedaaluwni
X,Y,Z tNinu 20 Ib,
-30 Ib, 60 Ib MNAIOU

DN
U

Jur  Tdwaneuszsianiuag
N F

2 2 2 2

F° = FX +FY +FZ

F?2 = (20)% +(-30)% + (60)?

F = 70 1Ib
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y: g Fx=20, F, =-30,F, =60, F=70

0i .. X
F COS OX = F./F = 20/70
Z
0, = 73.43
K = =
" cos O, = F /F=-30/70
0, = 115.43
cos O, = F /F=60/70
. 0, = 31.03
z

1sd9 F §@1 70 Ib.

inema 0 = 73.45 0O,= 11545 O, = 31.09

selsziasy A13ete 60

Ya g




2.12 UWHNTIULNUAHIAAIYAIINENIVDILTURAT

LASNANINTGY UWNHAIYAVNAHNINYBITSISNNN

33%’5wgmﬂanmuuum L3I

s lseia3y A3 9%

a J



1159 F U aaIgeadunsd MN

Q

NNDG M(X,Y,Z.) uag N(X,Y,Z,)
3 F,, F, F, iuusegasluuny

5.3y A139%e

A - 4
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y N(X27y23Z2)
I
| K v -
| dY_y2 Y1
| -
/)-_ [/
4 d,=z,-z,
\Y | ) —v —
O (X]_’y]_’Z]_)KdX—X2 Xl .

NAENY aqqmamqmumﬁ’u MN INULUILLDY

d, = X, - X, 1 1%PINE1 MN = d
dy = Y, - Y, d? =dX2+dY2+dZ2
d,= 72, -1,
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y N(X27y23Z2)
I
| K v -
| dY_y2 Y1
| -

/)-_ [/
4 d,=z,-z,
\Y | ) —v —
O (X]_’y]_’Z]_)KdX—X2 Xl .

LD LA BRI 1EIULULIIRNDAIINYNIA Y

wld F, /d =F, /d,=F,/d, = F/d

coseX = dX/d
coseY = dY/d
coseZ = dZ/d

selsziasy A13ete

Ya g
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2.13 mﬁwmﬂ%ﬁﬁqmuumsqﬁ’wmm

NINANUBRIDNUNU LY 3 NE

TFnannIsSeeINY 2 NE

R = XZF

MILNU X,Y,Z & Origin 1 9067 O

WANUIA P, Q, S 1Ngunu X, Y, Z

PY’ PZ QX’ QY’ QZ SX’ SY’ SZ

selsziasy A13ete 65

Ya g




2.13 msnmtsa%ﬂﬁwu,mwsﬂﬁ’ﬂmm NHANUKIDNUN KLY 3 JE

R, +Rj+Rk=(ZF)i+(XLF)j+(2XF)k
= (Py +Qu+ Sy )i + (Py+ Qu+S))j + (P,+ Q,+S, )k

Ry = Py +Qu+5;
Ry = Py+Qy+Sy
R, = P,+Q,+5,

2

2 2 2
R —RX +RY +RZ

NEANI9YBY R B 1o cosO, =R, /R
coseY = RY /R
coseZ = RZ /R
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__iB Ja  a) musedasin A

il’aada GAGK lg9m218820910 B ad4N) A
LI LUEIAN A HINY 2500 N

b) 3y O, O, 0, uasuuiuss AB

*
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53441 (a) Tdwannis use/enuenidu
. d, =X,-X, = 0-40 =-40
80:B(0,80,0) d,=Y,-Y, = 80-0 = 80
A d,=Z2,-Z, = 0-(-30) =30

(LAFDIBANNT LA LRUTANID)

d = AB =/(—40)2+(80)2+(30)2 = 94.3
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Y AB=d=94.3 d =-40 d,=80 d, =30

B
804 NN F/F=d/d

F, = F(d,/d) = (2500)(-40/94.3
F, = -1060 N

X

NUILASINY
F, = F(d,/d) = 2120 N
F, = F(d,/d) =795 N

F = (-1060N)i+(2120N)j+(795N)k
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) maga«ﬁ F MNULLAUNIdIN

cosO, = F,/F = -1060/2500
= -0.424 ;

O, = 115.19

cosQ, =F /F = 2120/2500
= 0.848;

O, = 32.03

cosO, =F /F = 795/2500
= 0.318;

0, = 71.53
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1
YRR

LG A PBIOUTINNANOUY
2 9.60 m

B 1taz C AasaNIUMAG A
L5969 10 kN waz 7.5 kN
U89S 30

Jaunn

WILTIANNINTANIIU B, C

5.3y A139%e 71

a




C A

9.60 m

1% o l,‘l‘ju‘-\!ﬂ Origin
unu X, Y, Z a3
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a




mnma«m'ﬁﬂmgmmﬂ AOD

1% 0 \Wuae Origin
wnu X, Y, Z a3

OD = ADsin30 = 18(0.5)

AO = ADcos30 = 18(0.866) =

15.6

selsziasy A13ete

g
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: :
NI LluLaLda T

SUNUSNUAMNINENI AB, AC

AB? TAC

NNOBNG A, B, C A

q

A(15.6,0,0)
B(0,15,12)
C(0,28.6,-15)
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A(15.6,0,0), B(0,15,12), C(0,28.6,-15)

LALUS AB

dy, = (Xz_X1)
= 0-15.6
=-15.6m

d. = (Y2—Y1)
15-0
10 m

d - AB dZ = (Zz_Zl)
=/(—15.6)2+(15)2+(12)2 12-0
d = 24.8 m 12 m
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A(15.6,0,0), B(0,15,12), C(0,28.6,-15)

LALUa AC

-15.6 m
28.6 m
-15 m
AC = 35.9m
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.v*
®

= —
~~
—_—

PMNTNFIULULIILAZAIINYNIAIY

F./F =d./d
F, = F(d,/d)
LALUa AB

10(-15.6/24.8) = - 6.3 kN

10(15/24.8)
10(12/24.8)

selsziasy A13ete

s

6.0 kN
4.8 kN
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NNTAEIUUTIUASAINENIATY
F./F =d./d
"> F, = F(d,/d)
........ LALUa AC
T, =7.5(-15.6/35.9) = - 3.3 kN
T,. =7.5(28.6/35.9) = 6.0 kN
T,., =7.5(-15/35.9) = -3.1 kN
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PREY usﬂu LADLLLNY

kN
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R, =

-+
TABX TACX

-6.3+(-3.3)
-9.6 kN

79




‘ NEANIUITIANI
&
coseX = R,/R
_ -1
OX = cos (-9.6/15.5)
O, = 128.33
\coseY = R,/R
_ -1
0, = cos'(12/15.5)
0, = 39.33
coseZ =R,/R
_ -1
OZ =cos (1.7/15.5)
0, = 83.79
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T, =-63kN [T, =-33 kN| |R =-09.6

T,, = 60KN |[T, = 6.0 kN | |R = 12.0

T,, = 48kN |[T, =-3.1 kN R, = 1.7

T,, = 10 kN [T,. = 7.5 kN R = 15.5
dauluzdnawmas

T,, = (-6.3)i +(6.0)j + (4.8)k

T,.=(-3.3)i +(6.0)j + (-3.1)k
R=T,, +T,. =(-9.6)i+(12)j+ (1.7)k
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aumaaumﬁlu 3

2.1.4 aa«qawaqagmﬂ"lu 3 36
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12l ﬂu’lugﬂ Vector

R =P+Q+S

R = R,i+R,j+RKk
Ry = Py+Qu+5,

RY = PY+(2Y+SY

R, = P,+Q;+5,

Z

selsziasy A13ete
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o

|

YOYD DINUN 200 kg

wulimetatia

AB waz AC 5904
THvamit 1.2 o

B8 P a7 Nk

Jur)  wsuewse P
= =\
LAZLLINN lULALla
AB,AC

12

au FBD
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AN%UA Origin YDIUNY NFIUMUI

%
. ,’,.? C(O,lZ,—lO) —
P = Pi
', 0) W = -(200x9.81);
- -(1962 N);

NAITU) WUFH  AB uaz AC

#NeYaY 90 A, B, C
A(1.2,2,0)
B(0,12,8)
C(0,12,-10)
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——
WA LWUILdY  AB as AC

.-#C(0,12,-10)

#NeYaY 90 A, B, C
A(1.2,2,0)
B(0,12,8)
C(0,12,-10)

Z /’ | vV V
2 \u% LUILdY AB LUILFU AC
d,=(0-1.2) =-1.2 d,=(0-1.2) =-1.2
d,=(12-2) = 10 d,=(12-2) = 10
d,=(8-0) = 8 d,=(-10-0) =-10
d=12.86 m d=14.19m
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Wil AC; d,=-1.2, d =10, d,=-10, d = 14.19 m

w3 AB; d =-1.2, d =10, d =8, d =12.86 m

NNF,/F=d/d; F/F=d,/d; F /F=d,/d

d./d, d./d, d,/d
@8 Direction Cosine YIUHAASUUILFEY

dX/d = coseX
dY/d = coseY
dZ/d = coseZ
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T

TAB

~
A
I
. |
T,,. =cosO (T, )=(-1.2 /12.86 )T, = -0.0933T,,

T,. =cosO (T, )=(-1.2/14.19)T,, = -0.0846T,_

T,,, =cosO (T, )=(10/12.86)T,,

= +0.778T,
T,. =cosO(T,.)=(10/14.19 )T, = +0.705T,_
T, =cosO (T, )=(8/12.86)T,, = +0.622T,,
T,. =cosO (T, )=(-10/14.19)T,, = -0.705T,_
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T,. =-0.0846T,,
T,, =+0.778T,,
T,. =+0.705T,,
T,, =+0.622T,

T,., =-0.705T,,

-
[

., = (-0.0933T, )i+ (+0.778T,, )j + (+0.622T, )k

-
[

. = (-0.0846T, )i + (+0.705T, . )j + (-0.705T, . )k
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= (-0.0933T, )i+ (+0.778T,, )j + (+0.622T, )k

- |

T,.= (-0.0846T, )i + (+0.705T, . )j + (-0.705T, . )k
W = (0)i + (W)j + (0)k
P = (-1962N)i + (0)j + (0)k
mm?i'auvlmmfammqa , T, +T, . +P+W =0

UNUAT Vector NINNA IINNAN i, j, k

[-0.0933T,, -0.0846T, . +P] i

+[+0.778T,  +0.705T, . -1962N] j
+[+0.622T, -0.705T, . ]k = 0

selsziasy A13ete 91

Ya g




[-0.0933T, , -0.0846T, . +P] i
+[+0.778T, +0.705T, . ~1962N] j
+[+0.622T, -0.705T, . 1k = O

NN i>F =0; -0.0933T, -0.0846T, +P =0 (1)
NN j>F,=0; +0.778T,, +0.705T, -1962=0 (2)

PN k>F, =0; +0.622T, -0.705T,, -0 (3)
wiannisne 3 g £ =288 N
T, =1401N
T,. = 1236 N
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