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1.[64] AAFGel] #3 v ESol HalA Q.
(a) QA &8 Fgo] “V|AEse] HFgaE F YRl olFE Awshy,
“71A) ¥ eH(mechanical engineering)”9] A2} “& 9 sHdynamics)’9 A2 %
“23 A 9 &H(biomechanics)” 2] A 2le} Fedsle] AW SIA] L

(b) A28 (biomechanics)dl tdk 7382 A E(scientific approach) ZFAS

Y] ©@A(measurement — description — analysis — assessment)@® -3+
o, 7 GAle] 95 AsA L

() A & AFNA,
(cl) A= W = shy<l #3A (optical systems)d] ZH 3 @HS z+z 47}
Al o] AAEHA L.
(c2) AFE FE HolHZEE 7IEE2E ALt w, glolge] ¥3td 1153

#&(high-frequency noise)°o] wAHS Zste o7& AHEIA L

2.1471 g 2(t) ¢ autocorrelation R, (1) & T3 o] Ao Hrl,

T/ x(t+7)dt

= (7) = R,,(0)

(@) & z(t) = A cos(wt) 4 W, R (1) & T3AL.
(b) R, (1) 9 & (property)s 37FA] o] AAISFA| L

3.[34] nA F-F2] Table A.2 Filtered Kinematic Data®l| 4] stance 7]3F &<l
60WHA| frame?] z, y coordinates S AFEslo] T &5 HolAl L

(a) spatial reference systemolA] $<H-(heel?} metatarsal AFe])9] absolute
angle S AAFSHA 2.

(b) spatial reference systemoll4] HZY-(metatarsal®} toe AFe])9] absolute
angle% AlAEskA L.

(c) 59 AFH } AL WE 7[Fom sto] TFH¥d (metatarsal joint)
angleE AAtstil, 71 FE(+/-) & 9ulE AFsHA L.

(Sl A<



4.[3d] A H=2] Table A.3(b) Leg Angular Kinematics Data®lA swing
712t F<l frame®| datass AHEstY] th =350 HalA L.

(a) 0 HlolEHE AFg3sle], 20MA frame W 3tE(eg)?] &% w(rad/s)E Al
bkl 2.

(b) 6 dHolEeE 283, 20WA frame W 31E(eg)2] Z}7M4% a(rad/sHE
Al LbekA] L.

5.[38] A} F-Fo AAlE AAl thslA],

(a) @4 vel(thigh = knee’ ¥l hipZ7HADe] AT mya Adbsta, A% S
st 3171 #AEHE(moment of inertia) L& AlAFSHA L.

(b) 92 v (thigh)7} hipE Aoz 3|43 uwo] FARWE(moment of

inertia) 7,5 AAFIAI L.

6.[67 ] thigh segmentol] tj3}e], A
Table A.5(a)ol AAlHE knee9] Hh
(reaction force) R,,, R,¥ EWE M,
o8& AHE3t7] $18te], thighs U+
I o] AFEAE(free-body diagram) l l
2 eI LN 22 |

(@) Aol myolm, A% FA (COMOIA | .

F 2 AZaRA l

M,

= Ry?T
E-ﬂj AN - R172

M,

=

4 ol

T
- .

N

L
=

yl

= a, o 4 o

E pE 2n e d, hipdAel Ay /N

force R, R,% moment M,E AHAbsl= lRyl
Hg fmstel AN L.

(b) calculate the reaction forces R, and R, at the hip in the z and y

directions for frame 20.
(c) calculate the hip moment of force M, for frame 20.
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1.[4%] Using the following equations and appendix tables, carry out the
calculation of a power balance for the leg segment for frame 20.
power P, =F;-V, at joints, P, = M- w, at muscles

dE,
dt

rate of change of energy =P,+ P, +Py+ P,

mp jd
2.16%1] Table 7.3 % Table 7.45 AF&3&to], frame 7014 9] legell #3 v+
AEES TEIAIR. (ege 2% m = 3.22 ke)
(a) Global Reference SystemolA, leg® A& T4 7I%5%7F ay = 6.20
m/s?, ay = 1.25 m/s®, a, = -1.15 m/s* & o
reaction force Ry, Ry, R,.
(b) [G to A] matrix

T3
Ys| =
Z3

(c) Local (5 anatomical) Reference SystemolA =z, v,z o] #3 &%

Ly

Yo
20
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30441 B F telo 8w Be 2 go] Auys 4F k
T
Ao 1AFEAR dedteto] XAy staa} gt} Lagrange v
o WAAE o] &t FEWANS FistA L. mg

4.[474] <5 A contractile element®] tension
WM3lE velocity®} lengthe = YeER)=
32k ey oy o
(a) o] 1= YeRH force-length 54 1
YEZE 183, %9 tension force9}
length +e] #AAE AW3IAI Q. &5

(b) o] el =o] el force-velocity EA
Y ZE 283, 59 tension force9}
velocity zte] #AE HAWstA| L.



5.[38]1 2HAZ(EMG) =4 v Yeh}E= common-mode A&7 ¢t}
(a) common—-mode 15 g FSlojw of A7|=7}1?
(b) common-mode A& & wjAAl 7] Wk FSlA7E?

(c) common—mode rejection ratio(CMRR)& F41217}2

6.[471]1 B3P 3 F7] Fete] A (lower limb)e] ZF A RWE profiles
Tohe A9s 99 e/t WSl ensemble average® T ARE|7E Ut

(a) CW(coefficient of variance = ZFHA} + HH)E A EY, 1234 (hip)
of BHlE MollA 68%, E#H(knee)o] EHE MolA 60%=E ERRLTH
olof wWHal M, (=M,+ M)ANA 21%= YEFSTE M, oA CVEkel A2
Aite] onE AHsir] L.

(b) stance T3rollA EHE Q] mean varianceE AR Y, 34 RAHE )/,
AN o = 15.8°%, £BH ZHE MM of = 12.7°0.2 Yeldd. M, ol
A oof., = 6.5°2 YES T, M9 M, 7+2] mean covariance:® E %9l
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