891, Find an esuivaleat force- couple system ot
poiat B and Point D

2kN N
J
A I |
7 ‘. 4 =
A C
4 2m . 2m
) kN 2KkN
So lution :
o). of point B
e = Bt +/_:;',\ ~
= ) kN §A+zkn5-2kN)‘
= | kN )
AT\ane+= ';’-;cﬂx( 2kN3)TYBJ>>‘(2kNJ)
= QrAx(23’)+4.x9) mKkN
= E*}Sk MKN
= 4 k MmKkN
Fret= ) kn§ y By 4 mkn
Bret = 4 mkN Kk

%\\\
’

| kN

Solution:

I_‘:m = loNT
For the two foree systems ( the one at C, arother at

A) to be equivaleat. the total moment abourt
any point ghould be the sama

Take point A:

-
Mpet

0 Por JoN, ot A
Maeta

Mec X + dF k
= (Me t@D00) )k mN

Mnets = Moot =0
3> Me= 2 mN

oM

M= 2 mN

(1= ok )
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Could also solve
285,29, 093 , 18 5. 4 Cont . 9.91 using the result 6.78 . Find the distance fiom point A o line BC
from  part @)
9.85 Replace the foice system by a singk euivajent b) ot point D Moot = Aonet
2 fbr‘e - - \\ "IW -
T Solution: Fre+= BitE +Fs o
RN = ) kN] +2kn] - 2kN) =<
Fee= FTRtR+F =) kuf y
R=T () Menet = Toc % (23)+ YoaxJ mkN Solns
E=om(-}) = =2f x (=2]) 1 (=4D)*T  mkN - A
B= Tlcos30°} N Sin30°7 ) =0 mky R Method | = by using cross product of Yeax Apc
=T(BT+3 J) N N
Fa =27 (Zeosast Sm4~s°J) Free = ) (N T | Yor x Aec| = | Yol 5in6 = d
DT (-FT+L7) mm— O mxi K " '
on= 31
Frer = ~7T-m5 + 118740+ BT(<117) Awc = _Tec
= +L{ BYTT +(5+BT-m3) ] 2.93 e
Given: A force - momeat system ot point O. anol - -
==h551T t09T-m9) ) on equivaleat force = 10N at A Yo = }'C ?3
R Find « Me = - 35
Mo=0

|78 1= Pr3e =13

Ao = 21-35
s

Method 2+ Find RM line BC, us:‘na olot pwdu_d'__

|Vea » 1| = 1Vea| 005p = o

'F'\'W"\’)B ﬁ N

A= sme?t + 00595
= 3] Y + 5
dzy f;-—;,

- ~ 2

AR

. Fmo‘il\j a'

25 2
d= 3|~(IB‘+'S )=];—5
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Gnt. 993 Cont. 5. Method ) : Jeometry an%
Method 3 ucmg l?:,; X f\ecl —Y}b"?A = (7'f+/23°+l5§£-( T+ 25+ 3;) From the figure , H is the

7oa % Rsc] I | A = 6T t105 412 centroidd of the top , H

Yea X Age| = |Yea| 80T = - Is the centroid of the

I T ) ve -Yal= 6410712 botfom .

Yeas Ya~Te= 3113y -2i = 2)¥0 >

= {+3) - :;Q | HA'L bottom3 top
~ N . Aae=_L gt 205 412k (one of the properties of
Yeax Aec = (£35 ) » (27-3D /3 S L6110 H12k) the cube)
- oakobk > o . oa >
3 Theve are vee =7 " Aas) s LA HR' L B¢ Fogure b
- rahy  more = (FTH2J 415k -0 g2 0% L%y ) HKH' L 0A : '
> o= ,YcA XXBL’ = T?_: methads.. o I 2ﬁ3(f\'“01 #2) \re = the ol b 2
I - HH' I's the dlistance between line 0AR line BC
NS (42 +204180) Aan 5 )
_ 342 A A A HH' = EB Ep & RN

b. what point on the line that goes ﬂwa{h (1,2,3) =S50 (61t +12k ) = | Sin4s

and (%#,12,15) 38 yolosest- to the origin ? = 2| &

2

B( o 12,05)

(112; 3)

2
SO'utl‘bh:

The line Joes from the on‘d:‘n to the Pa/‘ntrw(pmea{
will be peypeadicalar o line AB.

let this poiat be C, then lne 0¢ L Line AB the
puestion now uals to find the coordinales of the

pointC, sacy,whaf 5 Ye
Another method

From the fiqure:
— [N
v R = ")75_ Yer {Ipsr(fu"f«-)(
Yoz 7T+ 25 +15K
— - A A
o Yon=(V8App) Aus

° .AAAb: 7:5 = ?5—72
h-';b) H’e'?;]

Ian:éoc'!')!'

Cﬂ s A[dhj p‘;V‘
ot 0'4)

n= Sagx(Cpexra)

Y= Ya- e

< = &= Jea ~
A~ [N I 342 - Al
1(7"""2)'“5)()"‘2_8'—0(6"“0)'sz)
2 (77 4125 +15k) —m2 1674 0] +12K)
= _'32"‘\"‘2)\ +n56£

Ye=—.321 =00 +3hK

6. Find the distance BC and 0A zna regulay
tetrahedyon . ~ )

Solution:

The distance betwean BC and oA will be the
/a?tﬁ of the line that's perfenob‘cu/ar 40 both
Unés,

From the figure:

CH Ll ob®

> . B
CH= s Sinb’ = 3

N is the center of AC
=4

Ch'= 3
v Can show :

F»'jure 0.

{HR' L AC
HR' L 0B

. P)ov:‘nj HHR'L AcC

H Is the centey of Iine 0B
>

AR L 0B
? °

AHZ |« Sinbo = CH

H' I's the centerof AC

>
HH' 78 the height of A AH C
=
HH' L AC
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Gont. method @ . question 4

. Prow‘na HH'L o8
Similar la :

HH' i's the rejght of triangle on' B
HR' L 0B

=

So. HW Js the olistems between OB 3 A C
. Ff‘ho(jna HH'

From rn‘anj)e HH'C |,

HH' L H'C
=

HH' = JHC® - HC*

=& e

Method 3:  triple product

. F.‘nd;‘n3 the unit normal vectoy fov both lnes,

0C 3 AR in figure

A

Yoo = Yexi 4 Yey) + Yea ¥
N
3

c

=Ny

CH 1 to tuangle 0AB
= CH 1l OH

OH = —;—- )+ 05 3p° (Pwper@of eyud side v)
= 5/3

Page r |

#Engaoa, HWe
Cont. Method 3, §.

Page &

> cH=y ocionr = 1= E R
= 6
S
>
cy= =1 (Hl:emuse cH iy
o J3o0 ) )
H
AN
kp A
HH' L 0B , ZAHDH= 30°
%
Cx= OM'
= OH: €0530°
=13 . 5
) 2
= L
X
Ca = HH!
= OH: %in3°
=
_~:>_\ R
N n
Yoc = _‘2_;+Lg.,+_g.x
_ - -
Yas = Y =YA 5 A
I = 1~ ‘:'rl‘*zék)
= 37-8%
a ~ A~
2 r5 ok
R .
ns i _)_I_ T3
s 3 b
= 0 -8
— Br [N B"\.'_(D_.'z);(\
= (‘_2;3)1—(‘%‘?)J Ky
s =BT+ By B

Ohaos.‘na any vector from hne 0C to line AB
—
let's chwse Yo = |

[T+ A== 1-F| o &

2




