
S?vbB+b R" Ç S`�+iB+2 JB/i2`K R� bT2Mb2`Xb+B2M+2fR"@akyf

S`Q#H2K RX Uk8 SQBMibV
� +vHBM/`B+�H #m+F2i- 10 [cm] BM /B�K2i2`- rBi? Bib iQT QT2M iQ i?2 �iKQbT?2`2- P = 10

5
[Pa]- Bb }HH2/ iQ � ?2B;?i Q7 30.0 [cm]

rBi? r�i2`X LQi2 i?�i ⇢water = 1000 [kg/m3
]X

U�V q?�i Bb i?2 T`2bbm`2 �i i?2 #QiiQK Q7 i?2 #m+F2i\ U8 TQBMibV
U#V A7 r2 TH�+2 � H2�/ #�HH Q7 K�bb 11 [kg] BMbB/2 i?2 r�i2` �M/ i?2M K2�bm`2 i?2 r2B;?i Q7 i?2 #�HH mbBM; � b+�H2 mM/2` i?2

r�i2`- r?�i /Q2b i?2 b+�H2 `2�/\ LQi2 ⇢lead = 11000 [kg/m3
]X URy TQBMibV

U+V q2 i�F2 Qmi i?2 H2�/ #�HH �M/ /`BHH � +B`+mH�` ?QH2 rBi? �M �`2� Q7 1.25 [cm
2
] BM i?2 #QiiQK Q7 i?2 #m+F2iX q2 i?2M �//

� ?Qb2 i?�i TQm`b r�i2` BMiQ i?2 #m+F2i �i � `�i2 Q7 2.5⇥ 10
�4

[m
3/s]X

UBV >Qr 7�bi Kmbi i?2 r�i2` ~Qr i?`Qm;? i?2 ?QH2 BM i?2 #m+F2i iQ F22T i?2 r�i2` H2p2H +QMbi�Mi\ U8 TQBMibV
UBBV �7i2` � HQM; iBK2- r?�i Bb i?2 ?2B;?i Q7 r�i2` BM i?2 #m+F2i\ U8 TQBMibV

"

go.sn
'' Ii:*::: .
= 1.03 X 105 [ Pa]

(b) Scale measures sum of forces

of ,!b I Fi = Fg - Fb = mg - of Vg
= vcpb-ps.gg ←

V -- Fb

= mg . Pbifs
Pb

= Perceived 10 [ kg]

(c) Vin = V'out
2.5×10-4 = 1.25×10- "V
V= 2 Emts]

(d) Equal flow in as out ; energy conserved
Erin = E out

mgh.Etzmr.it ⇒ him Tg¥- = 0.21mi



S`Q#H2K kX Uky SQBMibV
� bT`BM; rBi? bT`BM; +QMbi�Mi k Bb /BbTH�+2/ � /Bbi�M+2 x #v � 7Q`+2 F X

U�V A7 i?2 bT`BM; Bb +mi BMiQ i?`22 TB2+2b Q7 2[m�H H2M;i?- ?Qr 7�` /Q2b QM2 Q7 i?2b2 TB2+2b bi`2i+? mM/2` F\ Uj TQBMibV
U#V q?�i Bb i?2 bT`BM; +QMbi�Mi Q7 2�+? TB2+2\ Ud TQBMibV
U+V A7 r2 ?�M; i?2 TB2+2b BM T�`�HH2H �M/ �ii�+? � K�bb m iQ i?2 2M/ Q7 i?2K- r?�i Bb i?2 Qb+BHH�iBQM 7`2[m2M+v\ URy TQBMibV

(a) 73 ( as awhole spring they still experience F)
(b) kpiece - 5- = F ( Forces balance)

K X = F

⇒ Apiece = 3K

(c) F. = ma

- K
piece
X - K

piece
X - Apiece Xtmg = ma

⇒ i = - x ( adjusting origin gormg)
w -- FF

5- = # = FE



S`Q#H2K jX UR8 SQBMibV
�M Q#D2+i rBi? K�bb 1 [kg] Bb �ii�+?2/ iQ � bT`BM; rBi? QM2 2M/ }t2/ iQ � r�HH �M/ KQp2b 7`B+iBQMH2bbHv QM i?2 ;`QmM/X q?2M
Bi Bb /BbTH�+2/ #v 0.6 [m] iQ i?2 `B;?i Q7 Bib 2[mBHB#`BmK TQbBiBQM- Bi ?�b � p2HQ+Biv Q7 2.2 [m/s] iQ i?2 `B;?i �M/ �M �++2H2`�iBQM
Q7 8.4 [m/s2] iQ i?2 H27iX

U�V q?�i Bb i?2 bT`BM; +QMbi�Mi\ U8 TQBMibV
U#V q?�i Bb i?2 �KTHBim/2\ U8 TQBMibV
U+V >Qr Km+? 7m`i?2` 7`QK i?Bb TQBMi rBHH i?2 Q#D2+i KQp2 #27Q`2 Bi biQTb �M/ #2;BMb iQ KQp2 #�+F iQ i?2 H27i\ U8 TQBMibV

(a) F = ma

- Kx = ma

⇒ E- -MI
l . -8.4

= -

To

= 14 Fm)
(b) Use conservation of energy

Eo= Imro't tzkxo
= 4.94 CJ]

Ea = the AZ = 4.94

⇒ A- tuna
= 0.84 Cm]

distance left = amplitude- position
= 0.84 - 0.60

= 0.24cm]



S`Q#H2K 9X Uky SQBMibV
� i`�Mbp2`b2 r�p2 Bb T`QT�;�iBM; BM i?2 �x /B`2+iBQM QM � bi`BM; �i � bT22/ Q7 2 [m/s]- �M/ � 7`2[m2M+v Q7 10 [Hz]X �i t = 0-
i?2 /BbTH�+2K2Mi �i x = 0 Bb �i Bib K�tBKmK M2;�iBp2 p�Hm2 A = 0.2 [m]X

U�V q`Bi2 /QrM i?2 r�p2 7mM+iBQMX URy TQBMibV
U#V SHQi vy(x, t) �i t = 0X U8 TQBMibV
U+V �i � +2`i�BM iBK2- t > 0- i?2 r�p2 HQQFb HBF2 i?2 QM2 BM i?2 };m`2 #2HQrX .`�r i?2 /B`2+iBQM Q7 i?2 p2HQ+Biv �M/

�++2H2`�iBQM �i TQBMib 1, 2, 3, 4 �M/ 5X U8 TQBMibV

1

2

3

4

5
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0

A y

xaest.ie#Ee.....i.:9h*aEeeioeiiitio.
I

(a) Generally ycx.tk A coslkxtwt)
here , A = - 0.2

E- fit- I = YE -- 1.26
± → t ( moving left)w = 21T f = 62.8

So :

YCX,t) = - 0.2 Cos ( 1.262 +62.8T)

(b) Vy = F¥= 12.56 cos ( 1.262 +62.8T)
w

V Cms] f- = O

n.at#oems
- 12.56-1-

(C) See above



S`Q#H2K 8X Uky SQBMibV
uQm �`2 /2bB;MBM; �M BMbi`mK2Mi rBi? irQ K2i�H bi`BM;b 35 [cm] HQM;X "Qi? bi`BM;b �`2 mM/2` i?2 b�K2 i2MbBQMX S1 ?�b �
K�bb Q7 7 [g] �M/ T`Q/m+2b KB//H2 * BM Bib 7mM/�K2Mi�H KQ/2X

U�V SHQi i?2 }`bi i?`22 MQ`K�H KQ/2b Q7 S1 �M/ H�#2H i?2 MQ/�H TQBMiUbV �b N �M/ �MiBMQ/�H TQBMib �b AX U8 TQBMibV
U#V q?�i Bb i?2 i2MbBQM QM S1\ U8 TQBMibV
U+V q?�i Bb i?2 K�bb Q7 S2 B7 Bi T`Q/m+2b A

] �b Bib b2+QM/ ?�`KQMB+\ U8 TQBMibV
U/V hQ 2ti2M/ i?2 `�M;2 Q7 vQm` BMbi`mK2Mi- vQm BM+Hm/2 � 7`2i HQ+�i2/ Dmbi mM/2` i?2 bi`BM;b- #mi MQi MQ`K�HHv iQm+?BM;

i?2KX q?�i Bb i?2 x bQ i?�i r?2M vQm T`2bb S1 iB;?iHv �;�BMbi Bi- i?Bb bi`BM; rBHH T`Q/m+2 C
] �b Bib b2+QM/ Qp2`iQM2\

LQi2, C = 262 [Hz]- C]
= 277 [Hz]- �M/ A

]
= 466 [Hz]X

A
la) q.ri.ae#-tgEadN

A
N

a Na
"

I

(b) Recall next and r -- FI
Xf =II ⇒ T = F- Hft , here 7=21

f = 262

time = 673 [ N]

(c) Second harmonic → 7=1
, f = 466 [HES

m= Tl

¥2
= 8.851g]

(d) second overtone→ X -- Zz K-X s f- 277CHEF

x=T# = 3-f-⇒
⇒ X = l - ZzTEE = 0.0359 [m]




