GPN1-LS10 GPNI-LSI0  gzexs

—:f'_; )
_C lazszne-r198-1 BEREZRPERENRENS  m/s? (A)I10 (B)30 @
(C)340 (D)30000 (E)3 x 10°

_E o TgHRE-298-1 JLUNAEZERPEFENEELNS  m/s? (A)10 (B)30 (C)340
(D)30000 (E)3 x 108

_p_sIEmxE-298-1 HEEMENUZE? (A B)LR O©O)2F (DHertz (BE)EE
B 4TEARE-208-1 EHNa RiEMEEAOR? (AEN (BAOK

b saEzzm-248-1 PNIOIEARIENER? (A)BK BYKE (COMF D)EWK (E)
BE K
B cuEmxs-158-1 PTARVKENIRZE W ERE FIIB—EAT? (AR ER=KExiEE
ByFRE=FKRxEER (C)FR=IxExBH D)FE=IRE/HEH E)KR=18Z/HH

_a_rasuzs-2se-1 NA—EZEBRE O] PEEE I —EREIRR? (A)

sm(%ﬂ: — 2%t) (B)sin(z) +t (C)sin(t) + = (D)sin(z) + sin(t)



Problem 2

— (U R ER 2RI R 7K ERYEGR M B HA A
F2E - faicEefMEIRIERER4.0s - A2BEES3.0
m ° BAREFKIEMEE 8.0m - FTERBENRE
kg - #83R  REMEER o (05/)\E8)

RE= m/s ) 8.0 m

0{:51:;1 T:S / _/-\i?@:{_g, / >\:g

10: ANS:=0.125 [ r 1
p e

&A;:ﬂ (U:%%:@%L:l

—————————




Problem 2
mﬁ WG ERE - 3 x 10° m/s ° (a) AM EAFEFRIIEREE S 530 kHz £ 1600

- SRR RIEEEZEZ) ? (b)) FMERIRES 2.77m £ 3.40m - sTE X ERNIE
(024 w2)

(a) AM BT FRUIERE 530 kHz - $iEAIEE= m
13: ANS:=566
(b)FM HRIRES 2.77 m - HERER= Hz

14: ANS:=1.08ES8

o ¢l
o 4, £ 20X (0

44 X [ g
,g, - — —_—L!‘EKH
\ f\\l E‘?’?



Problem 3

BTFEERES 60.0Hz WIEFEES 0800 m AR E - MWEBELIZAKRENDHEBEES 5.00
m-~ BEE% 0.160 kg FEZR ? (01/V&)

o =

ez U= N A = 0.8 (6)=%E

. mtt’,
(U—: \1! }F.,'L ,& D6 F
¢
Problem 3

R 6.00 N sk AIRYZ P L 20.0 m/s RIFREFHIE - ER—Z%FHES 30.0m/s BE
Z KRR ? (01/\E8)

¥hA=___N 20 J/G_ ) iréf—‘fg‘g—-

16: ANS:=13.5 Uo‘fﬁ s :ﬁ LJ‘-:q_




Problem 4
E—Z ERUKLEL 50.0 m/s RUERERE) - & 7.5 m - IR (@) MInEE - EARH
BREZ/D? b WNR—ImEZERARN - EZIS&EEEE:”* ? (02/)\EE

17: ANS:=3.33

SIFEIR Y

;‘/"’ -f.:: <\ £ / - llll"\,‘ =1 - :\ =
(a)MlmfEE - ERBRIAR= Hz [ N\ L \/
n

(b)—ImEE—IwZERA  BERERER= Hz

18: ANS:=1.67

w=| , 4L J\
Problem 4

—REESB 43S m  BEE25H 37 gWEBHER 12SNHEREH - —BAEFELER - B

BTEER SR kE - SEKENERZEZ D ? TEZEEE ? (02/)\E)

(a) S8 MAIEE= Hz
19: ANS:=43.4

(b)E4E= Hz 5 ks

20: ANS:=7.24 i ;

iy SR v B3y
A | %S



Problem 5

ERRERE  ERESFBHAZREBIREZRIVIRE - DUE
£ 1.38 m RAVEM AP ETRHK - SREIBERTTI.42 Hz
Fro] AZEWNE PP ERRYEEK - sAaT S 4ERAVEER - (01/))

=) |
| | L8 . 582 A o )(7‘?641)
- o . — = \ng. L
BRI HIR= m/s A 2. X U= AF=0 E
21: ANS:=43.8 =G
Problem 5

—1R 144 emRRVAERTE —RiEK ( =FxF =807 + 3rd harmonics ) PHRENAG @ £ 17.6
NG LR 1 64 ETZVIREIBE - SIRERTRZEE - (01/\&)

RE m/s

22: ANS:=3.49 —g: 6';4; =%Hé L:lkgf\
h /
?\:’5‘—‘? = 0.94

éX}C) U=r{=3.¢ ‘T




Problem 6
NEIRIEESS - AEROLUAERIZEIK A 20.0Hz A4 20,000Hz FEXRSHEARNNES -
STEEEREERf = 200 HZREER © ()ZERTEIK (v=343 m/s) ; (b) HRKPHIER (v

= 1480 m/s) ° (02/)\E8) |

e Z 453
PO h e E | - - =, ‘]?{
(a)ERmFHIEE= m ,g_

2 00
23: ANS:=1.72

(b)KPRIRE= m _ e _
iy oY

24:. ANS:=7.4

Problem 6
HEZA — BB ERIRIBERE 175 ~ 245 F1315Hz ° (a) EIEEZEV ? (b) MREIRZ
MR RE A 125 m/s » SKZBIRE ? (02/)\F8)

(a)%ﬁ,ﬁ _ Hz (a) The ratio of these three frequencies 5 175245315, or 535:735935, or 579.

v

fiswgr
(b) For a string fixed at both ends, the resonant frequencies are given by 2L wheren=1,2,3,4,7Fora string
(b)ﬁﬂ%i_‘%%ﬁﬁﬁtﬁfﬂﬁrﬁﬁﬁ fixed at only one end, the resonant frequencies are given b}'_;'l - H%, wheren=1, 3,5, 7, ... Smce the given

sequence has only odd numbers, we may conclude that the string is fixed at only one end.

25: ANS:=35

26: ANS:=0.893
(c) The fundamental frequency is the greatest common factor of the sequence, so f; =35.0 Hz

W

(d) Smce 7= L  we can rearrange this equation to find the length,

W 125m/f &

L: =
47, 4x35fE&

= 0893m




_a vassze-248-1  II—URIEX IR CEBTFIRR? (A)Young
(B)Maxwell (C)Hertz (D)Faraday (E)Einstein

_B_xsEExzE-298-1 SCHVEREBREBROCEN—EEEITR? (ANFHE (B)KE
M (OfIFEEKS) R

_a nTEmwE-158-1 ECHIERAERET - BECTENBEECRERKERNZERE
- BARMNEEREAGET? (AR (BB

A doEmxe-1s-1 JLBE —EREEGEETERE THIRESMEBENIRALY (A2
B)&

_B_ 1 TEsRE=-258-1 JCHEE—REBRFTEFIRBPUVBIRIRERNRETE ZBERNEE
FEREZEIE? (ANRRE/NRRERTE BRERIOINRERE

B naExwB-248-1 A —UREXBSBARPFEEMK? (A)Einstein  (B)Maxwell
(C)Farady (D)Newton (E)Bohr

_p unogzxg-s8-1 —ERRASI0OATHIE Ezaﬁﬁ*ﬁfi’]%%:FHz" (A) 3000 (B)
3x10° (C)3x10" (D)3 x10° (E)5x10° (F)5x 10" (G)5 x 10°

F uTEsxm-ss-1 EGABENEZEAM—UERYIEEXRFEERE DK EMINEE? (A)BT
%mﬁ(m&ﬁ(g %%(mﬁlﬁﬁ(m BRE F)i




_a_nEEsRE-2s8-1 EBEKPESIRENG MRS RS S CERER? (A) A48
FH B)ER—F&EL - HodfEktolfE (CO)FER—FEL - HEERk D)ER—
fk#r L - HEAEE (E)RiSER &

e TEFRE-258-1 FANSCEASEHORRRGL - FAIMaE ETE? (A)JEEARENEEE -
SHONEIFEZTEE B)INEESHIRE - SR AIERESAGE (C)JOKEEW
REEHENERRE DYRLIETHIRSE  ERETHIRE

£ yoEsxe-2s8-1 0 ROCAURREE R MIMIE 2 B2 (A)200 mm ~ 800 mm
(B)400 mm ~ 700 mm (C)200 pm ~ 800 pm (D)400 pm ~ 700 pum (E)400 nm ~ 700 nm

b msoEzxg-s8-1 KOTOHRENEGIEE - MIiES KT EieiE EFHmE
WE (ABEFERE BEIME (OX-75 DME (E)EING

o waEmwE-2s8-1 X-BIERIEELA (m)? (A)L1000 (B)I0 (C)1 (D)0.1 (E)10~°
(F)10°° (G)10~*

£ snTEszm-:48-1 =CAUEERAS00nm - SAETEEBEERAE T HZz? (A)6 x 10'? (B)
2 x 10" (0)3 x 10 (D)6 x 10** (E)6 x 10*

r oaTgsrg-ss-1 NMIBENEEPOENBERES? (A)EZEER BALIMRE (O
K (D)YEIME BEX-B8R F)y-54



Problem 10

A stretched string has a mass per unit length of 5.00 g/cm and a tension of 10.0 N. A sinusoidal
wave on this string has an amplitude of 0.12 mm and a frequency of 100 Hz and is traveling in
the negative direction of an x axis. If the wave equation 1s of the form

y(z,t) = y,, sin(kx + wt), what are (a) y,,,, (b) k, (¢) w, and (d) the correct choice of sign in
front of w?

— IR ABRZNEBEUREEEZ/A 5.00 gem - 58174 10.0N ° 3252 RV IE ZORIRIB A
0.12mm - $8% 5 100 Hz - )4 x BHRVE A 0EE IR RS HENE A

y(x,t) = Yy, sin(kx + wt) - ﬁﬁ@: (@) Ym, (b) k, () w M (d) £ w BIE IEFEEFERTE ? (04/)\
=)

(@)Ym= mm (a) The amplitude of the wave is y,,=0.120 mm.

(b) The wave speed is given by v = ,/7/u ., where 7is the tension in the string and g is the

42: ANS:=0.12

(b)k= 1/m wave number is = y 10.50kg/m
L S Y .= e = ARl {7 &
43: ANS:=141 k 1 ‘_:rrf\/: 2n(100Hz) T 141m

(C)w= rad/s (c) The frequency is f= 100 Hz, so the angular frequency is

44: ANS:=628 = 2nf=2n(100 Hz) = 628 rad/s.
(d) the correct choice of sign

in front of w, Enter 1
for + and -1 for —. sign=
45: ANS:=1

expressed as

= (0.120mm)sin| (141m™ )~ + (62857 )¢ .

linear mass density of the string, so the wavelength is A = v/f = ,/7/u /f and the angular

~(d) We may write the string displacement in the form y = v, sin(kx + @r). The plus sign is
used since the wave is traveling in the negative x direction. In summary, the wave can be



Problem 11

100 g wire 1s held under a tension of 250 N with one end at z = 0 and the other at z = 10.0 m.
At time ¢t = 0, pulse 1 is sent along the wire from the end at z = 10.0 m. At time £ = 30.0 ms,
pulse 2 1s sent along the wire from the end at = 0. At what position x do the pulses begin to
meet?

100 g ZRTE 250 N BUsE N MRFF - —ImfUi 2 =0 - S—ImfUfl z = 10.0 m - FEFRE

t =0 ik | %€ z = 10.0 m BERIRIn/0S4REEE - ERFE¢t=300ms - AkF 2z =0
HRIm oS8R 3%E - lOPEMTEAE « FRBHEE ? (01/)\E8)

= m

46: ANS:=2.63

23. The pulses have the same speed v. Suppose one pulse starts from the left end of the
wire at time ¢ = 0. Its coordinate at time ¢ 1s x; = v¢. The other pulse starts from the right
end. at x = L. where L 1s the length of the wire, at time 7 = 30 ms. If this time is denoted
by £, then the coordinate of this wave at time 7 1S x, = L — v(f — #p). They meet when x; = x;.
or., what is the same. when v¢ = L —v(f — #5). We solve for the time they meet: t = (L +
vtp)/2v and the coordinate of the meeting point is x = vt = (L + v#p)/2. Now, we calculate

the wave speed:

10.0m+(1581m/s)(30.0x107s
= ( 10)(3 ) —737m.

25 <
P= ,’T—L :\/('“(:)1\12)(011(3'0111) =158 m/s.
m ; (Z . . .
- The distance from the right end 1s L — x

=(10.0m—-7.37m)=2.63 m.




Problem 11

A string along which waves can travel 1s 2.70 m long and has a mass of 260 g. The tension in
the string 1s 36.0 N. What must be the frequency of traveling waves of amplitude 7.70 mm for
the average power to be 85.0 W?

— RO PUAEEZE 2.70m - BEE5 260 gE1E - ZHKRIAE 36.0N - 2EFHINERE
85.0 W ¥xME4 7.70 mm UEITHEERRVIERNERZZ /D ? (01/)\E8)

the frequency of traveling waves= Hz

47. ANS:=198

e 2(85.0W)

1
UL T/ - 21(7.70x10 m) \/J(36.0N)(0.260kg /2.70m)

=198 Hz.



Problem 12
Find the speed of the wave of the following equation: All quantities are in SI units. (02/]\E8)

0.004 sin(4x — 7t),
wave speed=__ m/s
48: ANS:=1.75

0.002[20x — 4¢]°,
wave speed=___ m/s

49: ANS:=0.2

y(z,t) = f(kz —wt); »v=7



Problem 13

Two identical traveling waves, moving in the same direction, are out of phase by /2 rad. What

1s the amplitude of the resultant wave in terms of the common amplitude y,,, of the two
combining waves?

mEARREIRVITR - KIABRIRA EZE) - BUMEE 7/2 rad - FIMEES KA EIRNE v,
ms @ ARUKNIRIEZEZD ? (01/)\E8)

the amplitude of the resultant wave= Ym

50: ANS:=1.41

Y = Ym sin(kz — wt) + yp, sin(kz — wt + @)
1 . 1
= 2Ym cos(5 @) sin(kz — wt + 5 @)
v=y, sin(kx—wt)+ v, sin(kx —wt +¢) =2y, cos(1¢)sin(kx—wr+1g¢).
where ¢= 1/2. The amplitude 1s

A=2y, cos(19) =2y, cos(n/4)=141y,, .



Problem 13
What phase difference between two identical traveling waves, moving in the same direction

along a stretched string, results in the combined wave having an amplitude 1.50 times that of

the common amplitude of the two combining waves? Express your answer in (a) degrees, (b)
radians, and (c) wavelengths.

mEERINITE R e EABRIZEMEE S0 LB E) - MREAHERBIRIRIE  KEHMIA
£ BZMMELAR - BEMMEBNVBUENRAZESD - TEEESMIKI S UK
iRiEEE —1TERIRIEATL.SME - Bl (a)E - (b)JNEM(c)REREZERNE - (03/)V8)

(a)phase difference,

— d ; ‘
Si AN&:B:EBQ A (a) Let the phase difference be ¢. 2y, cos(¢@2) = 1.50y,,. which
s gives
(a)phase difference, 6=2cos™ [ 1.50y, ] i
¢= - 2 1'..lu

52: ANS:=1.45

(b) Converting to radians, we have ¢= 1.45 rad.
(a)phase difference,

p= wavelength

(¢) In terms of wavelength (the length of each cycle,
53: ANS:=0.23

where each cycle corresponds to 2r rad),

this 1s equivalent to 1.45 rad/2m = 0.230 wavelength.



