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Exerctse l.)
Given £ =5000N

Fiad (2) compowats of F
relatcve vo *y 2 1a skeleh

(b) momeat of F about cornerhl
(¢) momenb of Faboul the shefl

Solutira &= Sono s o

—

where e ,q= Tera=-rpsa

Iv.,, -« |
- - </n e/4 - - _
Ve,q= 20 + 2(cos 71°J' + S/175%() éWB/4=4J

50 €c = 00017 -~0.6984(+0,3875k

F=3009T7-34027 419371k N

b

A

Then ,1'4",‘ = 7"6/4 XF=77490-1203¢F L N- ™
’qshau =Ma s 2shepq = Mg (cos75°§ +514 757k )

==ltb24 N=-m
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Exercise 1,2
Givea @, =8, tkuxiy,, +o Ao x;-e,,q)) a0 = -!;*'I‘f-‘: ",
';;ﬁ/o =4I+Q}-31m, 24 = 4:-—‘507 Lk w/sa);‘, ::5,_":..3""',‘.1-]; {‘nJ/;
7 =-20T+0] - gokrad/5?
Fiad ZD *"Ld‘tuaﬂ)! el widl 506l wore
Solulcon] vg, .=rp, - ran =310 -\-;-4Z
;*;8/4 = (- 40 +40)C H~-8Bo -120)3'*(-?0-30)1
O x7p,a=(12-2)C+( 2046 )7 +(5+)%
@ x LDxF) =(- 52 ~42) C+(=70+20))+(13 0+ 30 Yk
Ez'g-:—. (A4+0~90T+(-5-200-~52 ) +I-504lLo)L

=<90T-255]+m [k /32 -
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Exercise (.3
Gven ,.S( "'3';'2 . 93%‘ + :‘(‘:”’in) wl“ exXpression
-Far 1"-'7A d'v( g—-ﬁ‘ 1n khﬂ'ls Oczp?)(:}’é;?.
Fiad 5 wmdt-uz({y ad itk 30{f w0
50’:./(-;04', 5ub$"¢{'u"¢ 1-1‘0 f"l?c vea gfmu(aff
QA -.-.[500 (-50) ~(-200)(-20)) T +[ 300(=20)-(-200)(- 50)]L
= =~ 29000 T-16000k ky-m" /s
-%-_[500(1500) (-200) 1000))C +(BooX-500) y
+( 300(1000)-(-200)(1500)]) L
= 9,5005)T - 4000) 56(103)b  vy-m'ss?
D=-50C-20t x> 500T~-500] +/000k
GxH, = [~ (~ 50 )(~16o00) +(-20X-29000)])i = 2.2 (103)]”
Sti(I5OOC-SOOI+IOOOI)‘[‘L5 3_45'4.‘,'1: ](fo")
+(1500-500) +1000L )+ (- 2.27 )(07)
= 122275 (107) k-m*/3s3 <
If1s corvenieat fo deCins a matrir [Z] For 5.Ff¢«-re) sech teat
Iw‘ "Lr -Ixz
1]- [m 1,7 -171)
Ixy -1vy 2

Then 3= 110wt (373-1178<F



Matlab

% Exercise 1.3: Vector calculations
clear all

omega = [-50 O
alpha = [1500

-20]";
-500 1000]";

1 = [[500 O 200]; [0 800 0]; [200

H =1 * omega;
partial_H = I * alpha;

0 300]1:

S = 0.5 * alpha® * partial_H + alpha®™ * (cross(omega, H));

disp(["S = ", num2str(S)])

S = 1222500000
Mathcad
-50 1500
w = 0 o :=| =500
-20 1000
lyey == 500 lyy = 800
IXX 0 _IXZ
| = 0 Iyy 0
_IXZ 0 IZZ

9.500000 x 10°
partial_Ha := - = | 4000000 x 10°

6.000000 x 10°

300

lyy = —200

~2.900000 x 10*

Hp = l-w 0.000000

~1.600000 x 10”

0.000000

wxHa =| -2.200000 x 10°
0.000000

1 .
@:EoimmﬂﬁA+J(wag=ﬂznw0xmg
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Fxeércer2e [, %

Givea O = C, é.-,’-t-C., E_z-rc_,,'i wor e_.l .E"::o g'-é‘-z.-l:r.o

Frnd c‘)ct,aq‘(cx whow o ""'70:+//0J+500£ axd

é_,:-o,‘f‘NSZ-0,7651‘}__0,?:&!?:

Soluktion 'é_-z'L=0'é> 62.-:/,( Ct //J‘

Set &,+€,=0 =2 -0, FUSL, “0/765/,{7:0
,{Y':-O.b‘f?.f ‘€)‘

Also 1851t 2 4 +4 =1 = (1 4+ 0.6420f,7 =/

l, =90.8%J =2 ir 2 -0,.5403

T’Ltd b:.)-. .é.‘: = C: ='.-—.o'5-;1:5 V‘ﬁfﬁfb <
e, = g—‘”_-c"'_fi)”' = - (43,39 rads -

z,- ¢
39 C'5=(6:3-c'1’- zz"’c-:é-,)'l"-'; 4(015 r'ﬂ'(/5 -3
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Exerctse [,
Givea rg, . < -20L + ‘30; +SEJ ;C/.Q‘: 35+25I+f01/

Goop 24T -2[ 1Sk mm formmy the edlpes of o momontogous

parellele pped.
Frad e volumo,
/\r_ - Soluboai A =17y, b= (Fpp el 5120
\ ¢ . 0"\_ V=Alr,\ «-b
M ,—,1 = g0 X Fern 17y, S04
 Jacearnd = (Vo mxFen )% Tom |

- Sy, = - ~ - D)6
v =l(l75'¢'+24-03—140&);(5’;/*[((0 Y =la.12.¢ ~5.565 —n3tk]eo

=6, 006(0-%) m° =
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Exesctse 1,6
Given F=F¥f+F‘YJ’=F'['+F’£J)
Fx= S9N, F,,-.:ssaﬁgpugsﬂ

A d € anad F2.

_S'Oluéldd: Zl =.E,éz=w7/63"5"‘,b}
S0 F_-:. F‘f+ F'Q(u?ﬁ}—+5f‘fp5')=F—xf+F{J-

— 350 _
F+J = F3siap~fp =>Fi= 0= 380.2 /4
F'IT = F'eFReop=509" Ff'=33L.8MN
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Exerciie |,
GGivea b’- -‘-,05) me >SS P{uuf=- ;'E) 4:-200 wuux,zaam'-t,
2= 0.6j400L,J=260 cos(5 ’ff')?--‘id(:o:(:azr()}"
+ 40 3//!(/0#()::«/:) Ve ET50ky I
Firad mness Llow Lor 50 <f<t00 mMmS.
Sotutcon:  dobal mass Flowr mbe = ff-.:aM
4 V& 0.2° m’*

Tolal mass Flow = f‘-{“r.(.[ mgss Flow f‘*&) ‘{‘L

vie = pV-T= 790[—laws(row)f—3.2:m(:an'é)]1£
so TM.A r-fo"(esa)(o,o*r) [-12 cos (Ioﬂf)-l-B.?sm(mngﬂJé

0,09

0,10 £) oA0
= - 476 (5’:5‘;"“))0 g -1 (Q“:i(f" )l

= 5% 22 ks -2
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Exercise 1.8
Given ;P/o = Reos 9 ¢ ¢ Rsin o;) R=p+ & s(«<t),6= <tz
Fad I;P ¢ resolve 1abo c.am,oaaef& w, 7 £, ':P/O
Solubion; Charmn vules D= 220 g4 2eng
Vp = (030 +351104) Ex coslut) +(-2si10 'Cﬁecag,; Mwt)
s [2-4 cosd eospl) - Rut $120 ) C+[ex 3040 cosl< )
+ Rl co50)]y where R=p¢g 301 (<) <

Ther €,,,= =22 = cosoT T

sl
o = Se u;(df)[(&)&)z-ﬁ@'ﬁa ?J

O
i vpv@({cl hd P/
= £ tos (<€)
Fhen me. = Vo T Voaallel €pp = Rect (50101 i—da;g;)
1v,,. 1= Rt -

persp
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Exerctse !, $
Given r_",,,oz Rewse ¢ +£ sz—r&;
Frad V 1a ter~ of xys Ahea resol e relefie /o:}/o
Solubon: T2k Fep > (Re036-RE818) +(R312 0
r RO IS0 ) ] =
Deline €, = gi//_i.'-:wso C+>uof - ‘
SR ,= (k co59 -RO5116)e056 +(R3104£938) (-5112
=R ~
v, = | VAxE )= (R o585 - RO $/48 )$148 (23115
+ Réw;e)(wsa)l=:eé -1
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Exercise 1,12
Giver x= 20 sia(50¢) wim,

o, =0, zrrwsffak)) e,=027

x Sr(s50t-m/3) rad
Frad ‘DC. Erom 'E/O [f')
30/«{-;44 !
- reso= [#+L, 5118, +L, S11(8,+8)]L
+E_,easc9,+l.1co>(8,+3»)]5
V= rerp =[x+t 8, c'oz-e'f-t..,,“(é‘peﬂi"1L Yeos(®+6-)] T
1—[-L,6;‘5"‘1 Q—L,f&,—#é)sm(qq‘:&t)]\f

Seb & = 1000 cos(so é),é’ =~ 1071 Si1 (506)_,

*

8,= som cos(S5gt- w/3) -



