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2.2

dM,=1,x

(Lyar )Hipa =Ty —dysrMyur 8

T, = (IHAT)Hipa+dHATmHATg

(L yar )Hip = (Kyar )?ﬁp Myar

(kHAT)Hip =.621x.52x1.8=0.581m, my,, =.678x70=47.46 kg
d,,r =.374x.52x1.8=.350 m

Lyypg )y =-581°x47.46 =16.02 kg -m’

T, =16.02x3+.350x47.46x9.81=48.1+162.9=211.0 N-m
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2-3
About the hip
dM,=1,x

Ty —mpgd,—my, g(d,, +1,)=U +1,),a

)y =)o + U +dy ) my,

T, =)y +U )y, +U + dLL)szL )OH— mygd, +m; g(d,, +1;)
T, = (4+.05+5(.40+.20)*)(2) + (8)(9.81)(.18) + (5)(9.81)(.20 +.40)
T,=48N-m

For the lower leg

Z F, = mLL(aLL)y

Fo,—mya; = m, (I, +d,, )

FKy =my, (I, +d, )o+m,a,
FKy =5(4+.2)(2)+5(9.81)
FKy =55N

About the mass center of the lower leg
ZMGL =lga=T,—d,F

“WLLT Ky
Iy =1,a+d, F,
T, =5(2)+.2(55)
T, =11N-m
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About the hip

dM, =1,
Ty +mpdi(ay —ag)+my, (L +d; Na,, —ag) = +1,) 0
a, = od, a,, =a, =0al,

L)y =)y, +my, (1 +dLL)2
T, =[1,+U,),, +m, +dLL)2]0(——deT (ad, —az)—m,, (I, +d,, )al, —a;)
T, =[4+.05+5(.4+.2)*1(3) = (8)(.18)[(3)(.18) —9.81] - 5(.4 +.2)[(3)(.4) —9.81]

T,=46 N-m

For the lower leg

ZFy =my(a,), ax=al

Fp, = m,, o, +my,a, =m,, (ad, +a;)
F, =5[3(.4)+9.81]

F, =55N

About the mass center of the lower leg
ZMGL =l,0=T _dLLFKy

Ty =10+ dLLFKy

T, =.05(3)+.2(55)

T, =11N-m
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25
moments about the shoulder

Mg-mgd, —(m,+m)g(L +d,)=> l,a+
RHS of the equation

(I, +1)a+d,ma, +ma /L +dZ +(m, + m)a,/ L + (L, +dy)*

a=da a=afl+d? a =al+(L +d,)

(I, +1)a+dma+ (L +d?)ma+ (L + (L, +d,)’)(m, +m,)a

solving for the moment

Mg =m gd, +(m,+m)g(L, +d,)+a| 1, +1 +dm,+ (L +d2)m + (L + (L +d,)*)(m,+m) ]
substituting values yields

Mg =12.02N-m

axmﬂ

moments about the elbow
Me—m gd (M, +m)g(L, +d,) =Y | e +[d xmF]
M -mgd, —(m,+m)g(L, +d,)=d’ma+(L +d,) (m,+m)a

Mg =mgd, +(m, +m)g(L, +d,)+d’ma+(L +d,)" (m,+m)a
substituting values yields
M. =10.66 N-m
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T, =)y + U)o

() =) gy +mpd,? = 4.2+.045(8)° =7.081b- sec’ -in ,
)y =)o +my, 1 +d,,)* =1.4+.025(18+8)> =18.31b- sec’ -in
T, =(7.08+18.3)x20 = 507.6 in-1b

2 E =my i =Fo; Y F =m, 3, =F,-mg

i, =, +d, o= (18+8)><20:520S%; $,=0
F. =m, %, (1)=.025x520 =13 Ibf

2 M =1,)6,0, =T, —a, Fy,

T, =(,,)50,, +d, F, =1.4x20+8x13=132in-1b
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2.7

T, =) gra+(dypympag, + (L, +d,, )m;, a,,

T, =(I)gro+(d) mea+ (1l +d,, )1 )m, o

Ty =[(p)gr +(dp) my + (L +d,, )1 )my, Jor

T, =[4.2+(8)*(.045)+ (18 +8)(18)(.025)]20 = 376 in-Ib
For the lower leg

2 F =mylay), ac=c

Fo, =my ol +ma; =m, (al, +a;)
Fy, =.025[20(18) +9.81]
Fy, =9.25 Ibf

About the mass center of the lower leg
ZMGL =lgo=T, _dLLFKy

Ty =lga+d, F,,

T, =1.4(20)+8(9.25)

T, =1021b-in
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