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2008 1

1. ( )

(mechanics)

1

2. m(LOP = 5 m i

T =
Ugrrw =myg L (1 - COS@)

l £ ; 2 __ l ﬁz 2
Uspring = 5 k(2 sinf)” =~ 5 k:(2) 0
d 1 L% ] .
a 2 mL2 0 +mgL(1—cosf)+ 5 TG =0
L .
mL? 90+mgLsm99+k799—0 0 =0 sing = 0
mLO + mg6 + kZG =0
o+ mL =0, w, = mL - f+4m
3FET . 1
3. (@ X Left k., = Ix + k, Right %k, = R
3BTk
1 2
(b) O k., = 2 k cos’45° = 2 k (—2) =
1
(©) X Rtk > ok
4. (@) m = 4.75 kg, ¢ = 253 N/(m/s), k = 7,810 N/m
7,810 N/m
,/ ,/ 175 ke = 40.54 rad/s
_ _40.54 rad/s
fu = 2m rad B 27 rad = 645 Hz
c 253 N/(m/s)
= = = 0.657
¢ 2vVmk 2v/(4.75 kg) (7,810 N/m)
= V11— w, = V1—(0.657)* (40.54 rad/s) = 30.6 rad/s
7= 2w rad _ 27 rad — 0205 s

w,  30.6 rad/s



(b,c) z(t) = Ae ot [-¢w,cos (wyt+ ¢) = w,sin(w,t+ ¢)]
(w, = (0.285) (845 rad/s) = 240.83 rad/s

wy = V1—0.285* (845 rad/s) = 809.9 rad/s
z(0) = A cosp = -3.48 mm <O
)

2(0) = A [-Cw,cos¢ - wysing] = 5,230 mm/s

—5,230 mm/s — (w, A cos

A sing = ¢ ¢
Wy
— 5,230 mm/s — (240.83 rad/s)(—3.48 mm) _
- 809.9 rad/s = -5422mm <0

A = y/(-348 mm)* + (—5.42 mm)> = 6.44 mm
sing < 0, cos¢p <0 3/4
¢ = tan™ —542 tan™'(1.557) = 1.00 rad

—3.48
¢ = ¢ + 1 =414 rad
¢ - 7 =-2.14 rad

5. 2(t) = BcosfBcosw,t — Bsinfsinw,t
= Bcos(B+ w,t) = Bcos(w,t+ )

Ay = Bcosf ... A, = -Bsing
2 + 2 A12 + A22 - B2 - A12+A22
A, L — A
= A_1 = —tang p = tan Al

6. @ 7 =5us, 1°+22+(-1)>+0+0=6

6
— =12
5

,/% = V12 = 1.095 mm (=~ 1.10 mm)

0.796
b) 20 log,g———— = 92 dB
( ) Og102><1075

20 logm% =17 dB



