USE OF THE INSTRUCTOR’S MANUAL

The problem solution portion of this manual has been prepared for the
instructor who wishes to occasionally refer to the authors’ method of solution
or who wishes to check the answer of his (her) solution with the result
obtained by the authors. In the interest of space and the associated cost of
educational materials, the solutions are very concise. Because the problem
solution material is not intended for posting of solutions or classroom
presentation, the authors request that it not be used for these purposes.

In the transparency master section there are approximately 40 solved
problems selected to illustrate typical applications. These problems are
different from and in addition to those in the textbook. Instructors who have
adopted the textbook are granted permission to reproduce these masters for
classroom use.

































2|l ‘F:,L = 500 cos40° = 383 N
Fy =-500 sin 40" = - 32| N

F= 383i-32j N



_2_1'.2_1 F = 400 (- Cos30° L -+ sin 3&'4)
= - 34bL r=00] b
Scalar Compenents 1{ F'x = =344 1k
FH = R00 |k
Vector Components: _Fi-x = -34&.._', iL
{E‘J = Zﬁﬂé lb




B Fes2( iR
= =48 ~R5 KN

(Nntti Wri‘i:;nj 2 r:.‘ch-:r Than ‘2100;)
indicates an exact result.




- 150 + 34
Frpg = BGEGEW]

= 2¢50L + 1412] b

Scalar ﬂt}m?un:n{:& ’ Fo = 2650 16
FH = |42 b



- F§) = - 1080i - 14405 N




2/t

Ky= ZFy = - "i*CcrsiS’—E.f:uslS" = - 8.62 kN
Ry = XFy = 435n45"- sn 15° = .27 kN
R = in‘fﬂf = %.72 kN

e = 'L'un-'( %1—) = ‘tnn"(_‘;:; ): | Ay




B b LS
cos © K snb= T3

}:Ej: Fsing = F%=?D
F =758k
- 5

W Fmﬁg - TE'E(E

21z b

]!
"




2[5 R Law of cosines:

'3 R'= 600 + 400"~ 2 (600) 409) cosed
L% Rz 529 N
400 N Law of sines:
R LA

Sin 60"  SinB )

(b) Ry= ZF, = 600 cos (0°- 400 =~100 N

R:} =7‘-_-Fj= 600 SINGO* + 0 = FZ2o N
So = -looL + 520§ N




Ft= Z cos 50 = |.286 kN
F = R sin 50" = 1.532 kN



cos 60" = Tzp
FS = 0 Ib

: s . R
sin Eﬂ - 120

R = 1039 1L




N
240 \
o)
_ ({s]
(4] [:‘I_
: (.
) <
? —
Ty
M
z




zliz

-1 5
= = Tan 1 =
= 22.°
F = A0-e = SD‘EE-',:

b
- '\',//
7.38° R

n.r"'

'F'n = Pcﬁﬁﬁ = 260 gos ’133&: 253 N

Pe= PsSing = 2¢0 sm73%" = 334N



28 | Ry =ZF, = 400 + 400 cog 68" = 00 N
R';_\, =EFE] = 400 sin 66°= 346 N

*ﬁ*w__

- J600% + 34T = £33 N




2 |14 n

\ P = 180 Cos 25° = 163, N

q: |}

p= P
iﬁ““@g Y = P, =-120 sin 25°= = Tb N

I'-,’___ --"\._____ ]5:|
P‘t




2/is | b) R = 400e. + Jooe, e
(@) R = [400cos 15°-90osinlS" |L4f400sinIS % foocssis™]
= 153.4 0L ¢ ﬂ?:ij 13




2“5 Uain3 the Cosrdinabes of The
Fnklim 'F;-aui{ :
Ry = ZFx = 200 Cogy 35° — 1S5 50 30°
= ¥ % N
K\af— EFH = 200 & 385° £ IS0 s Z0°
= Z45 N

LY

S R=OFREL + 245 N




= = % } D= S Ik
R= A0 = {50752
= 350.2 WL

& = fon' ('_T::): 'I‘ln-‘(%‘)
= %4.3°




zig |
/b

/ ~Oomponents

a2 e Components

’ en
sin 120°
= sin 15°
}'F'ﬁ_t 0.598 kN

.l
ain 120° iy

L - sin4ds”

F ' C

sz zrﬂjec*iﬁmh h LE33 kN
W= R Cos A5 = |
A4 K
N

k 2_
o ] 32 k



sin45" _ swn15" | singo’

Components : {F¢_= 1093 1k
Fh= ﬁ'Sﬂ |L

F'I'n_jtr.t;.nng:{ Fp, = B0Ocos 60° = 400 b

Fp, = 800 cos 75°= 207 I







o =fan 2 = 26.57°

~ &= fnn“% = 36.87°

o —ﬂi_ﬁr BziFo-fare) :HE;S?’-
= . oo
_ S/ 36.87° " Sin 26.57°
S50 14 .6
p=do0 o adie = 237 /b

7 oo O, FFds
Ssr7 16.56° i 26.57" 7= oo 044972 = §00 /6




2{22] R = 2000 lb

1400 b/

(-*4

V‘Eﬂﬂ b

law of CoSines: 2000 = 14-ﬁﬂ1+?ﬂﬂi"i‘.(l4@(h§mq
Tith == 180-8 ond CoS qu-a) = —¢os @ !
2000" = |40a% + Boo® ¢ E{r%a)(ﬂhsj cos &

= 51,3°

- - Bﬁﬂ — ﬁ‘ﬂm
Lu.,-.,.q of Sines *° SIIHF' - _5|'n(|'ﬁﬂ._5i13')
g = 13.19°




j -
. B . Zm O
AB = 12* + | 8% - 2(1.2)(I15) cas |20°
Be = 234 m
Sin o sin 120° .
= = G.
1.2 2.34 ) & S

Tﬂ = Tsina= 750=sn203"= 333 N
T‘t =-Jeos=-750cos26.3° = —-0672 N




BC
Pr =-90 cos 30°

Py = 90 sm 30°

AB_

BR= 90sin45°

Fn= 90 cos 4s°

-17.9 N

450 N

b3.L N

GI.L N



-1

a «=tan" 5> = 5/3°
p= tan” £ = 337°
R AN § =18 - =a-p = 50°
& V8N ° |
Snf3  sine
\ a‘% T 3
\ e
\q/ﬂ/’ T = 5.6% kN
R
sin ¥ sin R=10.21 kN
R~ ¥,



Law of Cosines : R=/Gos™s too™ 2 (300)(800) cos 5

= |038 N
haw of sines: Ell‘?__,g; —E;"‘L , 8= 48"
p= i80- 45~ (65 +45.1) =219 °
038 _  Fax Fa
SmA5" - Sz Sin(C5F4%.1")  win A5
Fy = 547N

Fn:: 1350 N




2/27 Y, M 4kN_» A (12 15)
) |//"€3 \

o ¥

4
G Mo= 4[5 (15) - 5 01)]= 268 KN'm

As a vecter, M, =268k kN'm

15 3 dy =
— = = = L3
doatz 8§ N "

G'lﬂ 2
—_— = = dy = 1

I3 'EJ .:'I D?Efﬂ

C_Dufd_;nn;',h_‘s n'{: l-ﬂ‘ttrctf‘h : (-"3;“); (DJG.'TE)

(in m}




2128

i!

4
F=750, Mg=15[= ()]
\ = |34.2 |b-ft (cw‘)
A

B

y

\ M5 =)+ B (3)]

\

A
3 = 235 b-ft  (cow)




(-;EM.@ = 2= ‘T(ﬂ.nSn)'—-‘- )

T = 40 N




ﬂi 1) Ma = |Er:-(1.m){2.+) = 4240 N-m




EJI‘SI I auﬂ +Q M== i qu‘fl

= (0.4) (60 cos 20°)
= B4 N'm




250 M
ﬂl J5° -—r-‘r-
LR e

Jﬂmni *-;;J -'Vf 250 c:r.ﬁff"r’r:? E‘ﬂa} 250 S /5 {.s:-' o3o)
= 4830 —4 9#/=46.4 N-m



233

25 (5'=

2 M, = (&C:- Cos ln‘)( H—) +
(60 sin 16°)(1:2) = 840 lo-in,
4" or M, =70.0 l-ft CW




) M, = 0.0030¢ (‘LE}J[_S Cos 1::*"+(‘i'.5+15)3in ?.D':f
= 0.)335 + 0.02825 N mm (5 M mm)



The combimed mament absut O of e 5-Ib
and  B-1b weights 5

2 My = 5 (6 sin55°Y) + 8(13) = 1286 lo-in.
o)

EM, =0 i -T(2)+ I28.6= 0
T=64,3 M




P=30 N

+2Mg = 30016) = 4% N-m
lem % Mq = 30 cos 45° (I.b+ I.L Sin 45')
g+ 30sin 45°(Le cosdS*) = R1 N'm

2(36 |

.6 m

i [



E:l M‘} = 'TBO cos 20° (IG Cos 3&')
=180 sin 20° (5) = 5010 lb-ft




2/38|

F M= Fq
L 10" B . | b
\-».""'»_EF" - D-H-(-E— SR S{jj
3O - = 0.268 Ib=in-
(




2;‘3q-| 200 N d= 450 - 62.5 ctos 20°

en ™ TS Y
- = Fd = 200{0.3
7% T (o)

6Z.5 mmn = 1%.3 Nem




Rl4o| ,\TB My s mavimum uhen F

2 s perpendiculsr h AR .
R Thus © =-tan ' (WL)




241 | J o MU=4(|2.5)+ lo(8)

4&?‘_# = |30 lb-in.
I




AR = -J-"rﬂlf' + |00
= 4|2 mm

25—t 400 400
2 M, = (55 40) (15) + (7 - 40) (425)
= 7030 Nrmm o 7.03 Newm
VLM, =0 -F. (825) + 7030 =0
Fe = B.S3 N

-
L



#00
ram

Yoo
b

100

@) ©=15°
1 e M7 W0eost5™ (0.6)-9050n 15 (0.8)
b 4 ® 33.3 N'm
|
| ‘%"5
|
:If,ziﬂ
PsTa)
P e 630
iN (b} &= tan '(gm) = 36.9°
S 90 N Cor zlj“J
el
|
o0
- mm (;C,\) = L OnNR ’ 50
\\ CER IS tﬂn_l;f 36§
=, |
\ e B= [REI° for 307°
s ESERS




76 =V ToEs 63a% 14.90 in

7 /4. 7o
—— = PO "'——-?
SOU o™ et “rago s
= o440
o =24.18°

&=/80-(24.18+90) = 65.8°
*D’%’-fﬂ (ig.9c) s 4o 16-im,




2!45!

Mo= F(B0cose)=kh (g0 cos®)

k (B0 sin © -40) (R0 cos )

3200k (Rsin® cas8-cas8)= 3@%(5;“2&,.:@)
: M

Far matimum Mn_, dd; =0 '3

3200k (R ces20+sinB) =0

> Z(1-2sw®e)+sn 8 =0
4sm*8-sinB-2=0
E;HB - Li -“g +32 = 0.343 4 015q3

©= 515"  (or - 36.4% on dwell pact of can)

il




[ 360+ 340 sin40°_110 sin 50° :[
o= '{:Ctn

340 cos 40" +|l0 cos KFo®
= B6.2°

P M,= 4.5 (0.360 cos 562°)= 0.902 kN-m CW




oo s I M= F(CE)=0(015)* 13.50
Mg = F(BE’)
= 90(0.15 + 0.45 sin 30°)
= 33 % N'm
Ma= F':.F"_E:)
=40 [ﬂ.l'j * ﬁ.#ﬂiinSﬂ'm-ES Stn'ﬁj
= 6%.8 N'm




2/48 F=pf = 25 (_LJ—‘?‘“I'E*

/ = I7.5 Ik
> 55

Mo = r xF = 33 §x (15

_— —

= %0.2k lb-ft

i

.,.k\
%

o

M oy t -————i-\q:-




M M, = Sff’cqa 30°)90 + (sin .3.::-:}5.;]'

=1 -Ei’fzo}+£f;g} =0
Fomm 120 men [vﬁ VZ7 ]

do _,_L_T:;m__ q_s.- 539.1- #3377 =0, T=4,04 kN
e ==
Siw p i

J2ir51:)/29



2/50 & ZM
B « D —(BocesS )(_I 5)

Emn‘ -r(F.-_,E Cos |n“] 1= o
- L‘g \_‘ oe = 1416 16 (A)

Law af uﬂ:l\ti '
R 416 1 RE= B0+ 1416™ - 2(s0)lui¢)cas 145°
v 10" R= 220 1S

Law of simes

‘EDSI Sin sin 168 °
b TN N = aa
25° Hig 2199

= 9k0° | ©= I5F = 94.6°




2/51 |

Elements of wrench:

®x=30"%
2 Mo= 120cos36°[70 +(50 470]

+ |20 Sin 3ﬂ'[.25+‘?n+?n +25] = 4 500 N'mm
or My = 415 N'm CW

For maximum M, :

B “I[25+70+425+70 7 _ o
< = T [ Tu+l50+’?ﬂ] 33.2

(M “jmwx = [KG.J(ZE +‘Iﬂ+25+".'n}1 + (104 I5¢+7°]L

= 4 600 Nemm or <416 N'm O




@ Law of sines: 2 = 14-

B . sin 4 =in 60°

\ =« = |4.33°

\

‘ li' ] N

o\ 14 86 = 14 cos 14.33" + 4 cos60®

3550 |b = 15.36 in.
Consider 3550 1k o.r:t[ﬂj ot B:
r:r':iﬁ-"l'l .q.'* .g.H 1_;} M _ . "

= N o= (3550 sin 14.33%) (15.5¢)

= IBJ 670 |ia-;n,

(-nr M, = 139 lb—f‘t)




ZB3G M= Mo=M, = Fd
= |80 (0.24 +6.24 + o 12)
= |08 N'm CCW

|80 N

D —
0O.24 m
Q== ——



o =
13!
_ ._i'_'_____-i
B 0
At o F = 800 lb 2.9‘3‘_\__

amMm, = EGG—% (3) = =i50 b-ft Cew

At B F = 800 Ik zeen
@ Mg = 800 Fr (3) + 800 75 (4)=35%0 Ib-fi
CCwW




2/s55
'Y
| # M=Fd: 315=5
= 50004,

——— ] ——
: I —_—
-l.i_:

- d= 0,075 m
15 mm




f+ M, = ZF4q
RS = 2 Fless IS“')(LG.E)
F = 1618 N




VS b HM= Fd= (1L8)(16)

o = 24 lk-in,
\ Far Eﬁnshnt ‘anl:_-t;g';
LS b

'-"""’a,ﬂ ‘Incmsinﬁ d increase

ﬁ."“h
\‘( M and  inereases

cuweumToreatisl  haad  movermint . Decveag Ena
a detrrasey Y awd dbreeagyy hand  mobim,



£ point 0¢ R= 400N 1

Mo = 400(6)= 2400 N'm
CCW



2|51 ST M= 500(14) - F(g) =0
BOO Ik - F= 815 Ib

B e

Er———- |E

F = )
00 1k -

4!




Joo kut

i;. 12 m

' 172

f20-F2 =70 m

Joo KN

70P = 300(t2)
P=S/LE N




2l6l | M= 4, L= ﬂiﬂ.ﬂ. = /2000 &




The system ot O 15 o couple.
+*M=Fd = IBU(IGUsin 45°+ 25 +25J
= 2] 700 Nmm or 2.7 N'm CCW




&S 50 |k F

E___ 4%y
i a
t ;E_E G Irr

M= s0(28) = 2F(1) =I' F

501b
F = "T700 Ilb




2.,'G4J

The weight W of The doeor s

= =
W= (f3)V = 489 (\1&)(!&)&) 23= .32 Ib
.ﬂ’lh'.. Eaul‘mltn't‘ ‘Furr.F.-r,uth:. EBS‘tE.m at O s

R= .32 b down
Mo = I32(1I) = 124.5 Ib=in. CW

ﬁsaﬂmpﬂnn 1 Nealeci me'i_aht of small tab
of steel near hfnjt :




2/65
M H__._!:,__E:qu (__ﬂ-} Ht pl : g
A B N 400 N .i
2 Mg = (400 cos20°)(0.35)

0.6 ™ = I3l N'm CW
LY At O: Asras

F= 400N ¥
2 Mo = 400 cos20%(0.35) + 4005in 20" (0.¢)

= 214 N°m CW

Part @) and (b) results are The same
F 8 =0 or |B0°.




266 60 N'm - free
/j ve Doy
_._:1 200 N %

2¢*
300N

M= Fd: 60=3 :
00(beos20) b= O.213m
or b = 213 mm




2/e7) .
G.30 m lﬁ
C -r.?.fémf = {@/ }

M=ZHK{' 20 = 200(0./s) ~O.30P, o N
P40y N
E: -Eﬂﬂ:f. ™ 45";: _‘,rsf_z;‘ A



0.6 m

£H M= 1200(02) = 240 N'm
8 = tan (%)= R6.6°
A, ) Mg = 1200sin b (0.€)

r=0Zm

+ 240 = 562 N'm




Use Tr{n:irlr_ af

mamen tg, |

G=ZM, = 50O cas Zu“ia.b Cas 25°% 4+0.25 tas u‘]
+ 50 swm 20'[0.] 54 25° 4 8.25 sin 10%]
= .27 WN'm
Foree = Covple -Shﬁum at 0

{R=5¢N Nuge

Mﬂ= \’]-23 W 'I{-\I




2/10 | —_ R,=ZF, = 1.5 cos 20" +2.4 sin 2¢°

o = 2,23 KN
15 kN Ry= ZFy = 1S sin 20"+ 2.4 cos 20°
/ = 2.7 kN
;i‘:/ R= w!R{"*-Ra‘ = Jy2z3 P+ 2M*
] =4 ki = 3' SG N
o = tan (335) = SWI°

M = 1.5 (Roo) cos 20° - 2.4 (1z0) cos 20°
= 1L28 WN'm CCw

Initial vobtation would be CCW.




L F
+an 5" = Fio0s
F= 187 N
At G :

= EM\E

7000 (l‘) + 1876 LS‘)
1940 N m




< 12 _ﬂ"IE E‘:I\.I.‘]l"qfﬁltﬂ't _Fﬂl"'tt_.- Eﬂ'l-l-ﬂt

R

N

D
r-+

::3&&..“ ot O g

. Re= 600 cos ® (Y
n' 600l

S
&

Rn = 600 sme (b
il My = 2 (600 Einﬂ) = |20035I1n8
_ Ib-F¢
Constroints : . ey
600 Cos® <= ESGJ 8 =23("
GNO SIn B = 550, B8 =< 66.4°

I200 siIn © = (000, & = 5¢.4°
All CGI‘L’:HET‘?JJ 23.L =6 = 5¢.4°




I3y

20 kN

- =

4”15 B kN

Ry = ZFy = 20sin 30°+ ¥sin45* = 15,66 kN
Ry = ZFy = 200cos 30" -3 me45*-4 = el kN
Ro= VR 4Ry = 1743 N
8y = tan (Rﬁfﬂk) = Rb6.°










Rlx=Mp ¢ 3x= —5(2)
-25 + &(L)

%= 433 m




M Mﬂnﬂ <6

J
LM - 400 (050 cos 30°) — 320 (0.300) =0

M= |4%.0 Nem




EITE] FﬂrE.E,‘—Qtauflk auaa‘h!m sl punt O

R= 2(f0) = 270knN (=)
2 M= 12(%) = 1080 kN:'wm




2/19] R=-50i+20) It

2 Mo = =40 (10) + c0(29) +59(19) = [300 Ib-in,

Y J
R " M IR
i | = r
...\._\"?. % = __.*,_Lm_j.l
| ﬂ: Ry |
\ — x —>

| (
Rj'.ﬁ,'; Mo x= =6 = &5 ir., (ﬂ"H: 'pi.lpt)




3 B=EF="Ti + T(cos (8°i+5in15Y)
s I , .
_..:..._]I.:m l| } = LthT l_.r *_G.ESqTJ_

s T T Ms '- 3T = Teos15® (3)

QE' i3m | + Tsmn lE‘{lm) = 2.464T
=8 : ~Ryx =Mt = 0259T(5) = 2.7

n==10.39m




H

281 | g, - =F,
Ry = ZF}
Mg =-2cas’ (015) + 2sm 70" (154 0.5)
-H.E(%J(u. 5)= 1.2(2)(15) ~ 0.5
= R.22Z kN'm  Ceuwr

2 cos70” + 1-2{%)'-‘ [.644 kN
Zsin 70" - 12 () = 1159 kN

L1

Se the Force - Couple gag'ttm is

R = 1644 + f-iﬁﬁ'r]'_ kN
Mg = 2.22 kN'm (oW




2/82 Y RFZf=(300+ 950)ces15°~ /600 s (30" 20)
280 T /207~ 278 =929¢6 N

—/5n Ayt f-f;" /600 cos /0’
*(Boo- 950 )50 s5°
T/576 F+ §0.6= /666 N
R= 9304 + 1666, N

M=Zng ¥) ) M=1600 cos 20°(0.150) + (950~800) 0. 280

-

= 825.5 - 98,0 = /27.5 N CCw
SO wid 3 Specding p in CCS e




i‘:‘-ﬁlﬁ_l E!iuf‘m lent force - couple Saﬂffm. at A :
R = —2500) - 1200] + 800 (sin 30°L + cnssn'_jj
= 4-4::1:1', - 3oi0; |k

W My = iﬁﬂﬂ(ﬁJ + |2oo [:-4- + 4 cos 3{!'+3)
- o0 sin 30° (:2.5{:1 Enj-— g0 cos -’-ﬂ"(4+2 tﬁ:-i“j
= Ig,1% lb-ft CW




*IM =0 ZGG{G.E.)— Hﬁn(&&)nﬁhu(ﬁ.i"]+(5‘.~.':)1'=(:.
T = GON
Ry = EF&.: 200+ IS0 -(lﬁﬁihujc,us;.:%(l‘: 159.8 N

Ry=%EFy= (leo+30)sin 30" = 18
R = -Jﬂ.fa,aa’- = 19377 N
8 = ‘tﬂn'.' (Rﬂjﬁ.“) = 34,.L°




25| R=4si-155 I

DMq = 25(30)+ 15(68) = 1650 Ib-in.

of Ma = = 1650k [b=in,

For find line of acten, Trx R = Ma
Gi*,‘j i) % (45}. =154 ) = - leSok

F ~15x - 45y = — 1650 or 5:-‘43-1,,

(Huls Intercepts © = |16 ", 3= " ")

(o
3




_Eﬁ] Equivalent force - couple system ot A ¢
®==F =[—1{25u§ < 3(5:3::.}]4 +400{cos 30" - sin Sﬂ‘jl
= 3461 —2200; N
B My = 500[2.5 + S+25]+ 250 [10] + 400 (2.5)
= || 000 N'm CW

(s

E=34{,§-21m;] N
Condition : P‘_*'iﬁ =r xR
-1} 000K =@:L tjé):{(&%g_ﬁuaﬁj
= (=201 - 34¢3)k
Set y=o ¢ oktan %=Sm (!



!
3.6 kN
R=ZF= 24 (co'i-520j) + 1.5 (-320% -c20%)
+3.6(eR0% + sR0%) = —LL4lL - 0.999] kN

PM, = (2.4(6.2) +1.5 (_n.m_) +3.LLD.3)) Cos 26% = |35 ki
CxR=Met (iayi)y (—I.LHL-&.‘IHJ-) = -1.L35

= -0.9994¢ + |.§41\Lj = — |. 638

Axis interepls @ 4= 1637w, Y= -0 m




2/88 | R = EF = 400 (cosAS% sin %E}Tsm[_smmg{ms"é)
= 412 -6kj N
Y M= @Dﬁ*éaﬂ‘j{_ﬂ.ubu) = 6 Nwm
For the line of action of the standalone fore :
rxR = M,

(nl+yi)x (21 5) = ~bk
~Toby = 412y = b

{Far L =01 Y= 00(455m or Y= 4585 mm

or 4 =0: v=000783m or A= 723 mm




M'ﬁ:r&~ﬂwr‘t Syshn 4T pudk A

R= ZF = ~R00  + 6OV —1DOj~ 40 4+ m
= 20; s )
'Y
= R Ra= Mg
v 20 b d= M_Q:= 49
4% ”"f‘t

g =

qu.ﬂ 'Ft



Eﬂl Ustt’;*;,; -S'HStt.m at &G:

R==F= (30+40 +40 { S0 sin3s")L
+( S0 <o 36* +70)

XS L o+ M3.35 14

n

Mq To(66) + So sm 3o (35) = 5520 lk-n
Hpo Ve-Tt (Pj

Il

For line sf action

st resulbant s
CxR= Mg

AL+ i) x (ssi » N335y = 6o k
I3.3% — 185 4= 460
X = Roe = whm ‘ﬁ‘ﬂ G,




2[9) | For o =2tro force = couple  syttem
at Tu'ln': s M I.:1
R=ZF= (~F sih 3e° &+ F sin3o?) {
-r(Sﬂ—ln-—mn-‘sg + Fg
+Footas 0% 4+ T s 30)§ =0

= FomrTe =F
Gm, = —10(0s) + Sa(_-m)—- 100 (3 Y+ Fe ()
— S0 (2.5) + 2F s 30° (29) =0
FE V== Gf2 R y 8= 981N




Z[92 | TTse The x-Yy coordinates of the Fgure:

R=XF= Eﬂ(sin S'L4 cmS‘JJ1 %(mn 5% -
cosIS'i) = 12,101 - 1871 b

M, = 6.5 (cos 30 fsinsuj)xﬂﬂ(sinﬁ‘i -cos 15

+ 6.5 (~cos 30’ - 5in30°] ) x 20 (3n §°L +cosSY)

= -358k Ib-ia.

Conditien For line of action of resultant:
cxR = M,
(xi+34)x (R10g - 18775 = - 353k

(C@7x - 12.10y) k = - 358k

or =18 7Nx - 12.loy = —35%

(ar Y ==1.547y + 29 iﬂ_J




= TI"‘L
Z2[93 T

F 355-%254_:;% ]
T=12[

2
2 Glu
ST+
V352 4+ 2

kN
' ke

61L - 4.06§ - 1.5k

= 5 L




2[i4]

F=Fngg = 400

—0.2c + 0.5 ‘C'“IE-]
'\‘G,Zi-r 0.5 + a.1*

= - |46 +365) -73.0k N

?rcjet‘t!'un. ante A=auis F.ﬂ-—-— - 46,1 N




N
-0
o
'I"‘.‘u

D L5+ Fis s
T = T == | —==2xt34- 45k
= €o V1.5%+3*+45"%

= 0.32IL +0.641j- 0762k kN

The twe indicated coordinate systems are
equivalent for the quest:'m ot hand,



‘EI‘?E —rG:F: T'ﬁEF

=|:ﬂ.32'_|_|'_. + O, LJH'J' -0.942 i:,)' 2'—'—-35,
’ i V 2%+3%

= 0.978 kN



_2[11 | F,= 5 wsS0" = 3.2 kN

Fy = 3.2] cos 65° = 1.35% kN
F:'.'J = 22 sm 65" = 291 kN
Fo= SsinBSo’ = 383 kN

Se F = 13581 + 231 + 383k kN

Prajection onto y-axis i Fy= 2.9| kN

?rutn‘tthn antes OB
Fog = F'DNog

=q,3535 +2-c“‘:j_ 1"3?3\&)1 (CGSBG' [:-_‘-f Ein 3‘1:5)
= 263 kN




2(98 | AB=ViZ2%r 657 7%= 130t m

L= <-4 2/304 =-0. %20

e =] 5/{,-_55";_- 0. 3F3 f: = {-a.?&c}_ﬁ f-ﬂ.s.ﬂjja-a.#??_ﬂ
n = 0 /fl30% = 0.0167 Ll




Eﬁ?_) The coordinetes of soint & are
(%e,ys, 2g) = (1.6, ~0.85in 30° 0.8 ens30?)
= (16 ,-0.4, 0.633) m
The pasitian veaor BC Is
BC = (©-16)i + (01-(-0.4) + (1.2-0.699)k
= -Léey + I.I.i 10,507k m

The unit veehyr whieh charasthieizes BC 18
- _—ler vy + 0,507k =

V6T + 115 0,501

Nee

—
=

— 8. ML + 0,548 +0.253Kk
Then 1= 'Tnﬂ,,_

=750 (~0.197( + 6,548 + 0_2535)
=-598c + 4 -r.r5’1751£ N




2flo| = _ En =AM

4 2AM T AM
F= Boo[ et io] 1 E'k]
Yiet £ 107 4 ®F

= 500[0.781¢ - 0.4%% + a.z‘!ng] It

Fp=3%0Bb | Fy=-244n =152




a = ,__‘_ _j
E ﬂ_z 'rﬁ—l ,
P g
o2 i -
y_™M Fz2ry Zs- AN
e Y - P'E_(E# ‘J }H‘
-

Far e vECtor 3
co=Voa2 o R = Vo.20 m

0.4 m

"o
& l=0 m:ﬁ:%.n:é
_§=},—!—5f _'*-J
E = Fs =F:= v+ 2/-4) 'éf{J F &)
:é(#-:}:%i'@knf




2 Psin 30°= € sih 30°
F‘E .

L = % b
| =8k
ﬁ—l P‘x13= Ptns 2°
B N TR Y ~

* RN = 6.93 Ib
£ A

x ﬁ“.'l P"& = ?t-a sin 20°
= 237 1B

P"ﬂ.= Pﬂl’.ﬂ Cos 20" = .51 b

P= &S

. 'I_lg & 2.31J' +4.+ﬂﬂb b
Cos B, = = *Sfg ; 8= 355"

Cas EH = Fﬂf[_;- = E,E?IE y Bu = 72.% &
Cos @z =Tefp= s

y Ba= ©00°




2(l03 | T=Tn

- Em[iig—qgi 1.5 k
£ Vit TR+ .52 ]

= + 10,71 ~T'?5j + 166.0 k |}

G380y = g3 ) O = 820
- &
Cos 85 = = &y = Tho’




2[io4- |

T=Thae = 300 -400L 4+ S44 4+ 50Tk
-\l{ 400t + 5447 4 So7t —_1

= 300 [-0.4741 +0,644] -ra.c.uli]N
Nge = cnazﬁ“é + sin 25%k
Carry st Tge= Trnge v obtain




2[108] 5 -, = 120-90 Sin40'= 21 iy
' C
YgYa=0 = (-0 cos40%) = 689 mm |,

Zg-Fa= O- |40=— I4a mm ::m
B “'f;,-g‘ﬁrg,qﬁ l4o™ n HE_FT“..T*' E '\ s
= ;'EED“'“"I &l \‘.“ \{ﬁ.ﬂa
£ B &
1= 20 < 5 3, ~—e8
It%.0 i \?,"3 — .\\.\
= 'i%ag_} = 0,410 "ﬁ'lf,‘;:a 500 N X
: © Aap
I & .
TR

5t T= 500 (0370 4 0.410; — 0,833 k) N

e ___v( |40% + 1002 "= 72,0 mm

floe = 0L+ 725 1™ Tizak = 5815~ 08k

Toe = T Mo = 500 (037 +a4nj-0gsak)(0511-0am)
=458 N



206 7= s N foordinares of A are
(1‘.‘1"? Lok 5'{:": ﬂ'l 9.9 8im 3.;;:!“)

I ,..ff'}"li or: (0.77% 0, 0.45) m

I" r A joam AB =\ 0.777%+ ;3% ¢ (0.9-045)%
| " = .50 m

l / 2 d=-0.77%/0.5 m=18/L5 n'f;.:

~ F. fﬂﬂr_n_?7-?‘ = i 2.;" 1“:'-45-&.‘] A
= A= Hﬂ;f *"""""" alerg €O
% CD=YE. 9 FriZtzlE5m
4= O18/1.5, MEAL)E pzo.45)5
- F §
A5 (07790 ¢p 2 roas k)

T L A= L2 00 719. 412/ 4o 45h) « L (0779 412/ ¢ 0.45%)
-7 iz 05 zj( 0.6075+1. 4% #0.201)

=22 (r035) =460 N



i'z{iu';l
-1 4.5

8= tan SH5 = %.53°
T‘Aﬂ“ 200 eos15* = 193.2 b
Tlx = T’l:] cCosg = HI,G Ik

518 1N,
\ o
T11 = *J Ta"4 T:' = 174

T?-_ ==T Zin iS"

—E.—. Hl.ﬂi_ 4 2&"}& -SI8k Ik




FE{IIUEI The FBELtl-ﬂ'ﬂ u‘{' "Fﬂlllﬁt A Ilrl

Fa = 10€0315°L 4 by + losm |5k

: i - = _::.lfa‘!:ﬁnc:, Fram 0
cLLL_L_-{-Léak 2.5‘1'&.-&[ o A0 Eader
B cos 3&“;: + {:L..+3IS],L - Bsin 3otk

630+ (L+36)) -4k in.

Ce

Fag = Tg~Ta =-213L +36) - 6.5k .
- - unstretched length
5 (8-10) %436 ¢

i z . 2 = >
Fici @ \[2:13 L 365 +6.59 36.7 in.

= 3b.1 in.
Ti"'lfr S:FnLnj darce 185 F= k%= 18 L&.T'ﬂﬁ;l)" .66 lb
L
As a vechr: F=Fn, = F :%%
F = 9.4L [—2.13-3 + 3‘;-:1' -6.57Tk
= ' 3¢.7

=079 + 1.48) -L734k b




F.h CoSel = Ftﬁ'afi Lo o
Fi Sat = FQMF B

Nous Eim"'“{il S'Il'i{.':. € Cog @ ERpresiang !
Sing = Sin [":I\ - ter! ?m.z: ]

F' l:Iu A Er_ﬂ‘ fqﬁu [—i: L-._Zr.
_$1ﬁ Cos [‘tﬁh ﬁ] cos s Gn W]

tht
= _"[J::.l*'lht*"ft-‘*l (H'I'Em see “ﬂnd: SInE}.: tas ¥ I}

| = —Ht = = o
i Ty = "1—“'1:}: Fet WJ' 634 Wi det
Flnul.l
J‘ = e Zac E
o W S T ooy
F F L Zbe F
'U'ﬁ- b+ 4t ,J -H.'ﬁ '\,G.'ll-hl Jﬁ-i'i'ht-[-ﬁ-f-'

- F 1+ hl
E: J ﬁ1+ L1+ 4o



l-Zf.':an= . ws®, F,=F, sino

x T Ty Y Ty
F:'f.._ Fﬁm'ﬂ ) F"'."J = FC&BF
- _Rcasp - 2csl
'trmF‘r ) ﬁﬁm?-—-ﬁi Zsnp - |
S =i Zoos F
o3nG=
¢ '\{(E.Sm"-ﬁ'l}i-y(_ﬂmff'
Zsing ~|

“of - J (zsin *‘,'H) ¢ (Zeas !}i

Note Thet wf{zamq.-x\,'h (Zeasp) = «f’S- 4sing
Ss F = Flcoss CD&':&E._ - 5;-1'3(?.0-5{51 + 5'“|ﬁj£-]

= —1!;=I¢.-— (Zsint -1)(cosaL ars-'ﬁa_'_,) +2m¢_¥{l
k=11




Mo, = - B0 () = —320 -+t
Moy = % (FE)= 160 lb-1t

Mo = — 3200 4 160; Ih-Ft

M, = Vﬁzn‘.., Lot = 358 Ib-ft




22 | ™, - F(-c£+ﬁ.i5)

Ma = Fak




2/113| A7z -s50(0.25040.250) [ + 150 (2./50)

= -'?55' # 22.5) MNom




Mrﬂn=er

(_fm'._. +0.8y + I.ZJ-_LB X (_4,_,139-)
480L + 2400k N'm




2[5 |

£ , 0.55m 8.2 m

%f L{7)(38)= 15.5 N
t Wo= 2(7) (38) = 1323 N

e
=3

Mu,’y“-“-'iﬁ.ﬁ(a.ss)-IE‘?.E.{I.IJ = - 192.6 N-m
Niu‘.j = - f?}'?.?n(ﬂ,i} = -27.5 N'm

Mﬁl =
Mo

o

-
=

- 192,61 -27.5; N'm

M,

194.6 N'm




2/l6 | 3B =\56.8"+iF 12% 2.62m

T= L2 1,0 o
: E——_”(as*_.a,lw.:? 2k) bkt

— W
Fole F=- OA < LBL 2R M
ﬁ_,ﬁfﬂ:if"x—r: ér -.-"F i‘l’

=
e

o. ¥ 45 -2 2.6z

M, o04s7(-30 +4.8) 32.404) hifom

%: I'gaf = a.-ﬁf‘?’}’zji-.# ‘FT§1+ E_}_ai = 2.8/ HFN-m



2,f|i',?| From The =slutisn +n Trok, 2[99, the

Foree s R =T = -598L + 41, « 295k N

The moment assotiated witn The Qauple
Me = Em;, X T

is
Where Yoo = O +1.2k m
C.u.ﬂ:.] aut The cmsg praduk o obtain

Mo = - 36IL-T18; 41k Nem




Efllﬁl T

br+ 2§ -9k
400{ 6o+ 2%+ ]

= 218L +72.7,-327k N
Teq= ] +3K m
{:_Cl.ft'j aut I‘-_f-:;= Tea ¥ T 4o obtam
Mc = — RI80L + 655) — 1301k Nom

—

Me = Mt v M £ ME = 2030 Nom




Erom Lreb. 2/00] emif vectsr 5

2/119
‘_I ,7§\ /5 J-—-fﬂ?_,rﬁ-ﬁ)
\ ;‘F:‘—rf’uzJ #)

z l[;’a 2¢- c:r-ﬁ;jxl_,.-(: +2/-4 ”,r-rfﬂ"'".']

\5‘:! |I": ﬂ.r 2 -":;-"F o
S0= _I-"?-_ﬂ I z2 -
& 2 s

- F _ A2 C .fmr’d‘c?
e i ) o P2 3 R ol it A




201260 | M= 1.z (40) k - 1.2(50)i
=-G0L + 48k lb-in.

The spacecrmft will 'b?j-n 4o retate ohat its
|2

4= and Z axes, C_i_')

,.l-.,_____
o




2liz1| F- 50 (cos IS°L ~sin I5°k ) |b
foe = ~8smIS%L + T) ~ (6+8csB°)k
C&frj sut ﬂa = loc xf +o oabtain

M, = - 906 L - 690) - 238k lb=in,

MQH = Mn:l e E'clﬂ IL';‘I'I.




2]122| Ng=ng = O- (-l4cosed’) = 7 in.
Yg-Ya = K- I4sin6s® = LEIG in.
EE— Za = Q- = _H:i 1Il'1.

ﬁ_ﬁ — 'J"lt..‘.. LE“?E‘?'J[— “,L‘ = 11'5‘5 I“"I..

o TL o+ 1§76 — Itk
17.5¢

): 413 L+ 12815113k
Iy

qurﬂ ok |‘ilﬁ = f.,ﬁ T 4o obtain

Mo = - (5301 -6Tok  lb-in,




2/"2-3 I f' = 300 ( sin EG"J' - cos bo® E:) N
foa = O.1I5L + 0.350cos407j + 2350540 km

Curr:l aut "_:"_'lu = Toq *F e obtam
Mo = =870 +17.25; + 279k N'm

M-x = — 98,7 N'm




2124]

M-a‘-*(EErJ Sin -‘;n"jlz + (250 cos60*) gin 4-0° (g- *_2)
= 2900 lb=in. (&




2.”25' E'—* Sﬂ(—caa4u“£ -5|:n-q-a'é3

= 7383 -32.1 N

Mo = (50 sin40%)(0)L - (50 cos407)(zo);
+ 50 (IZE)E
= 643L - UL +6250k  N+mm




2/re| M = ([700)(2)L -(700)(30) -(09G)k

= 34001 - 51000 - 5|0k Nem

The orkier  weuld itaiufrf. rotatiana

mﬁt'llh'n_ aboyt all three axeg: b
~d

s

-
Y
ﬂ..-"

>
|
I

3



127
M,= 0L — (200)( 0.2 + o.125sin zn’)é
-200 (0.125cas20"— 0,070\ k
= —4%6) - 149k N'm

Tth’t 'r.luu.{*‘l ht fo i-c.'n'"l?ﬂ‘“tﬂ‘.t g‘[‘ I\_f‘u ;'F

detes2e®- 70 =0, d=T145 mm




= 44650~ 3.87; - 232 k kN
Carry st Yog xT e obtam

Mo = ~302( + 139.4) - 83.6k N'm




/121 |
_ 12038 —0.45ce520'S (n.++ﬂ.+55thf_¢_"}ktﬁ_]

M ©.35)r (04500525 ) £ (0.4 10455 20)E |

- 143.4[- 0.441¢ - 0542 + oTok] N
Moment of 1this force obout The 4 -axis Is

Mo, = (0.710)(143.4) (0.45 cos 20°)
- n.5+2(|+3.4)(a.45 Sin 20°%) = 3L1 N'm

The momeat ot The 'ﬂtltjht W st the

IS*kj pivte  oheut the A —a%3 s
0.45 Cas20°

Mo, ) =-18(18)) : = =311 N-m

=

The moment ot T__ abeut dne  line OB

IS Zre . betause T Intersects OF,

4...._.__-. —



2/I80| Momen it of couple 5 290 () cos 36% jr i 30)

_ = EG?ZE:;'—HEE?.:;' AN
Aaomen? of force 13

/200 €05 30°(~0.2504 + 0. 2004) # /200 5/ 30°(0.200))
= -257.8L + /20y #+ 207.8 k N ¥
This total/ moment /3
M= -259.80 +327.8) r 87.85 Mo

or A= -26oL + 325/ ¢ FFF Ao




2l31] 2 ¢ From The solutionts Pub. 2)95

B T = 0.3 + 0.6415- 0- %2k kN
: 'r=|,.|iriuh Me™ LooxT ) G ™3 ™
43 (REY S Mo = 2890 -0.962K kiNem
r
K Could alzs ust
L
E’Jf LI. lhil:& = - 11-1 mhtfb
o i .
A Ha}é 'l:ﬂ.L = = I-.S'I: g 4.5"_._. N

"3 Resolx Hor Ma is the Same,
(L) About Z-owiy:
Mg = =15Tyk =-L5 (o.c41)k = -0.962k kN'm
Alse . My = Mook k = (-2.911 - 0962 q._f_)-g k
= -02k KN:m




2[B2| F = 80 (-cos 60 i - sin 6o’ ) Ik

fga = 153457, (IS cos45°+ 13)4" - 12k In.
Feii ™ (+15 Sin45°—L)£ — (IS cos45° + I?;J__i in.
Mg = Tgq XE |, Mc = TuxF

Carr‘«: sut o obktTaimn
Mg = = 1870 L + [080) - 3780k  IL-in,

Mg = — 2840k lb-in.

The wait Vecdor which chavacterizes line BC
. - bL-12k

% Dee= F—T = 0.447:-0, 894Kk
+
Mg = Mg ng. = 2540 lb-in.

(Mg ng. = =S40 lb-in  also)

-BL




2{[33' UE;"S the Coordinates of the 'Fn'ﬂufe,:

= EI:Z_-p 1\) ¢os EGﬁJE +3.}i + EI:E-H);;.-;EC}"]E

g . A n.
My = —S.40L+4.68) lb-in,

Mae =("ﬂn : 'lnﬁ) Dg | g™ Cos30%% +sin "k

S Mg = —4.05F - 2.34k  lb-ia.




E!IM il"ju = !‘a“ ¥ E

You = (2050 +0.130 sm6e’)i
+(~0.140-0.130 tazga') | -+ O.150k

0.l1626( = 0.205) + 0.150k m

F = 600 (Cos45" sinte’L - cos45%ar60%] + Sin45')
= 600((0,612{ —0.354 4 c..'m-&)
= 367 - 2§ + 424k N
Carw aut P’_‘lu = Top X F o oktam

Mo = - 552(- [3.36) +40.8k Nem




E'I‘la_sl E= E*E‘Fg

_Si 4= | (—s{nai— Cos B 'i) - LF’IL

= =Ly = (S+Lafn€‘_ﬁ>\j - LCs8 k

=L Cos &= —O.%66 e= 3a°
-(5+ Lsin8)= -5500 ° L= Le=z

R=[072 + (S+ Isin3e?) 4+ (o3 |2
= D.%Z o=







= AT B o (20 k]
R M, 2[‘11‘[2—Ej+ (Ei—-ljl[lﬂF?'E =0 so
R L M..




2138 | R= (1lz-12-12)j = -12]

r’iﬁ = L2 (3)(=e) K+ [1.1—].1- l.lj{;ﬂj ;_,

Mg = ~30L + 72k lh-wm,




ﬂﬂ] R = (=001 ‘Eﬂu')é + tzanzumu“i' - s m“.":\J
= T92L + W82 N
[ @oo-%ea) (2.1} + (1200 cos 10°)(0.075) | k
+] - (2oo +200) (0.220+ 5.330) + 12005in m‘[u,zzu}] !

+[_ 1200 ¢os 10* (0.220)] (

Mo

= 260i - 504 + 286k Neom




2)140 | L R=%F = 3(10)=2m0kN
J Qm 12Zm /2. 9m EME-_-_ELJ = 9o(21)

2“‘_ B ;N;T_'ﬁ.mh -'S-lm
v 0] + 9012\ - 9a(z
¥t/ | K® “qokn To02) - %0(2),
o, % 2 10 kN .y
K = 3- m
nl :13

4
SM, = Ra = 2(%)(2) +1fqu)[3)} 2 =233m



2f141 At O: E = EE :@0014:;:] '-J = @ﬂn& Ik
Mo = oo(B)k +400(3)i = Izool +4R00K lb-Ft

R-M =0 = R L Ma (Laudm system can ke
resresented h"& Sma'le_ farce
Let P hove coordinates (11 o, t) and let R

act ot T.
Top xR = Mo ! (xi +=k)x Gooj = 1200{ + 4800k
600x k - 6002 L = 12001 + 4§00k
2 x=% ‘F‘tr ==-2ft




2/142 | 7Hhe freo /60N forees cowat e a
Cowple JE0f0.250)) = 4o, M-
R=ZF= /20c -/80, - jook N
M= Iﬂ"”.a: [fzo (e. 25)1 100 (0.3) + -m];,' + SOR  MNom
= /ooy +Iok M-




23] g, = EF =20 kN

R_qj = ZFy = —40 cos(tan ' ‘é—) ==-37.9 kN
Rz = ZFz = 40 an [_'Lnn" "}3‘_‘) = |2,65 kN
=> R= -20L -2379j+ 1265k kN

Mﬂ-i =D

Mgy = 20(1) + 4u1‘,‘3=—ﬂf (2) = 45.3 kNem
3

Mag = 40 77 () -35 = 409 kN'm

> M= 45.3) + 401k kN'm




2!1‘44' R=ZFR=T+30-%0-0-50= - 98 1k
_|1{1h= EHI: —q:}:j = 3o [ii)+1a{lzj-bnib)- EE{I.?.j
Yy =-R.67 in,

IRlx = ZMy: Fox = 8ol1e)-30(i0) - 50(8)

X = LI} In.




2;;45‘ R, = -l2oN R, =o = -r60 W
R=\ /Z5* y 782 *= 200 N, =120t -tk N

MH: E5- g0 (. 2)= =T M-m
,-,..& = /60 (0. 075) —/22(c. /100 -2,2075) = F N-m
Ag= 20 [0, 2) = 2 A m

A=V 72492 p T3t = 255 Morrr

M==7c + 9, + 24k N-wm



R = -20j - 40k Ib (:%1[-u.4+?j~a.s=|+g))
Mo = -40(1.4) L —4o(s),
-56L - 320,

j = CxR + M= (1 ryi(Ro) - 40k)
FEquate coetficients :-r M (‘.D.%‘?é -a'ﬂj.l.-g)
L —E( = _%5 Solution :

it -320= 40%-0.441M B

.1
k: ©=-20ix -0.394M J° Iy




.EHH'T '

=EF = T T RTlELg ]

R
EMy = 3aT) - 40T
.21 — —

X T =
e |
a | I;‘P{O}Hj'ﬁ\J
- |
A - .
i
/T ﬁ'\m
ﬂ:.'_"'-j © =~ -
%" ” ‘,."f 1‘5

ZMo = FXR +M

1~ 4o, (44 e Bl
BoTj ~4eTL = (4i+2K)x (TL+T3)+ M EHT*EJ)
> (-4aT=-2T+ &

0 .
3dT = 27 + = =
o =-yT Be { z=3a
M=—%.ﬂ'




R=XF- Fi-Fk = {ZF(Fi-&k)
=M= aF) +cFi-LFk = F((ate)j -bk)
= (XE+yi)x R+ M )
= (xbyi)x (FL -F)rM(TEi-Rk)
- Cry+ ) (P (Fy- )k
Rquate tﬂt'ﬁrﬁ{#fﬁi; ‘
o=-Fy 135 Solutien + [ = G+C

Flasc)= Fx y = L
'FEE)"F\j'EL M = ?T-'EJ_L

- Fhl gL . o Fb /.
M= ._11(ﬁl+};h)= = L.t K




I-Efl'}?l R=ZF = 100l vlogy N

Direction Cosines (= Y2, m= /@, n=o
et P= 'F(rg o 'E)
Mp = 1002 + |nn (04-2)k +190 (0.4~ E‘ju

=180 (8.3) K - 20)

= 1oo=L  + 1s0(0.2-2)] + 100 (oa-x)Kk Nm
het M= |[Mg| , Eguoie direction Cagines of R 1 My
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