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Rules and Regulations &Rl

. All questions are in bilingual versions. You can answer in either Chinese or English.
BT H 25 S S o Rl DL SO R

. The multiple-choice answer sheet will be collected 1.5 hours after the start of the contest. You can
start answering the open-ended questions any time after you have completed the multiple-choice
questions without waiting for announcements.

AN B AR T EEERBA A1 —/NF =170 Ui [B] « EIRTEE 2 RITLSERE T35 - IRIR
BB IFEREGEE - A T E A -

. Please follow the instructions on the multiple-choice answer sheet, and use a HB pencil to write
your 8-dight Participant ID Number in the field of “I. D. No.”, and fill out the appropriate circles

fully. After that, write your English name in the space provided and your Hong Kong ID number in
the field of “Course & Section No.”

KT P ARSI HB SYAHER ISR IEARAT 1 D. No.” BB 5 11wty 8
ir BF SEERRS WA A BT EIRIER R - A EEE 2 A8 LRSS
%, I “Course & Section No. P I IRi 557 53505 -

. After you have made the choice in answering a multiple choice question, fill the corresponding
circle on the multiple-choice answer sheet fully using a HB pencil.

BEBEENE L > SRS ER LAHENERE M HB S EE 2R R -

. On the cover of the answer book, please write your Hong Kong ID number in the field of “Course
Title”, and write your English name in the field of “Student Name” and your 8-dight Participant I.
D. Number in the field of “Student Number”. You can write your answers on both sides of the
sheets in the answer book.

FEE R E - 557° Course Title fdtHiE IRV S 7rE85eHs & 555Y Student Name i 1E [
IRAVIES 44 5 35 Student Number H=1iE EARHY 8 i Bir 2 FR55HE - & al S H
A -

. The information provided in the text and in the figure of a question should be put to use together.
e RIS SR S I B R BRI PR —AE B R -

. Some open problems are quite long. Read the entire problem before attempting to solve them. If
you cannot solve the whole problem, try to solve some parts of it. You can even use the answers in
some unsolved parts as inputs to solve the others parts of a problem.

PRI & » SRR e & TR - SR Al AR EMNERE
TEERREHEE T -
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The following symbols and constants are used throughout the examination paper unless
otherwise specified:

g — gravitational acceleration on Earth surface, 9.8 m/s°
G — gravitational constant, 6.67 x 10" N m%/kg?

e — charge of an electron, 1.6 x 10° C

& — electrostatic constant, 8.85 x 102 C/(V m)

me — electron mass = 9.11 x 10! kg

c — speed of light in vacuum, 3.0 x 10° m/s

Radius of Earth = 6378 km

Sun-Earth distance (= 1 Astronomical Unit (AU)) = 1.5 x 10"'m
Mass of Jupiter = 1.9 x 10* kg

Mass of the sun = 1.99 x 10%°kg

Air Density = 1.2 kg/m®

Water Density = 1.0 x 10° kg/m®

Standard atmosphere pressure po = 1.013 x 10° N/m?

BRIEFFRIED » BRIZGRER TYIRSTMESR

g - HERFEEE S HIERAE, 9.8 m/s?

G- EAS | J1EE, 6.67 x 10™ N m%/kg?
e— EBETER, -16x10°C

& — BFEH ], 8.85 x 107 C/(V m)

me - B &, 9.11 x 10 kg

c— EZ2H, 3.0 x 10 m/s

HiERF7E = 6378 km

KPS ERIERE (= 1 KSCEEfI(AU)) = 1.5 x 107 m
KEEE =19 x 10° kg

KPEE =1.99 x 10*°kg

72 R = 1.2 kg/m®

KB = 1.0 x 10° kg/m®

fE#E KSR po = 1.013 x 10° N/m?

The following conditions will be applied to all questions unless otherwise specified:
1) All objects are near Earth surface and the gravity is pointing downwards.

2) Neglect air resistance.
3) All speeds are much smaller than the speed of light.

BREFAIRERASD » THIRER R T A ARME
1) FrEYIRSHE THBKEER - AT

2) REsZERIHTT
3) FTAEREE/NFOERE -
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Multiple Choice Questions
(2 points each. Select one answer in each question.)
BIEE (G2 TEEEEEE -
The MC questions with the “*’ sign may require information on page-3.

A * (R T A R — B LA -

MC1
As shown in the figure, a wedge of mass M is placed on a smooth inclined ramp that makes an angle
@to the horizontal. An object of mass m rests on top of the wedge. The

system is sliding down the ramp at acceleration a. Determine the
apparent weight of the object as it slides down. Note that there is a V
friction between the object and the wedge so that the object remains /

relatively at rest on the wedge.

WEFTR - B8 M R ER-FEIIRE b REEAHE K 0

PHIEA R0 - —(FEER m (YRSEINELT E - ERGELUINERE a %R - SKZWaeny2R
HEE < JFE VRS 2 RV S Ve B A B AL -

(a) mg cosé (b) mg cos?*6 (c) mg sin@cosé (d) mg tan@ (e) mg

MC2
A ball is released vertically from a height H above an inclined plane and makes several bounces. The
angle of the inclined plane is 8. Assume the ball bounces elastically in each hit. Calculate the distance
from the first hit to the fourth hit on the inclined plane.

—{EEKEEE SR H iV B EE R EIRNE E o W REEE -
R Ry 0 - (B bR AG BLR R At fe Ry o MRl 48 - SR8 — 2Kl
SEECIC B e PR i il st i

(a) 3Hsing

(b) 24Hsing

(c) 30Hcosé

(d) 36Hcosd
(e) 48Hsingd

MC3*

The first two extra-solar planets were discovered in 1992 to be revolving around a pulsar of 1.5 solar
mass. The period of the circular orbit of one of the two planets is 98 days. Ignore the gravity
interaction between the planets. Find the distance between the pulsar and the planet in terms of
astronomical units (AU).

EWERE 2IM TR 1992 T3 - Hrp—farT 2 RS 1.5 KI5E SARE 2 (R #piE
gy FHHIR 98 H - R TR Z[EY5 (77 » SKARE EEEZ T EHVERE - DURSCERAL(AU)REE -
(@) 0.11 (b) 0.27 (c)0.36 (d) 0.40 (e) 0.48

MC4

A Dball hits a horizontal plane in a direction making an angle « with the horizontal, where sin « = 3/5.
The coefficient of friction between the ball and the plane surface is 1/2. If 5/16 of the kinetic energy of
the ball remains after the impact, then the ball bounces off the plane in a direction making at an angle
@ with the horizontal. Find 6.

—ERAG P/ A - D7 A EBKSEAR A fya 0 sin o= 3/5 o BREGELSE VR 28505 1/2 -
RGBSR R ER N AVENRE LA R 5/16 » SKERAG K 58 iy 7 R B /KSR 0 -
(@) 23° (b) 37° (c) 53° (d) 63° (e) 83°
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MC5
As shown in the figure, an hourglass is put on an electronic balance. At time t < 0, a clot at the
constriction prevents the sand from passing through. At time t =
0, the clot clears and the sand begins to drip down from the
upper part to the lower part at a constant rate, until all sand is
collected in the lower part after one hour. Assuming that the
sand powder is extremely fine, how does the force acting on the
electronic balance depend on the dripping process?

hourglass ¥ig

constriction &%

electronic balance
B

(@) The force increases to a higher value during the dripping
process and then returns to the equilibrium value after the
process.

(b) The force decreases to a lower value during the dripping
process and then returns to the equilibrium value after the
process.

(c) The force increases momentarily at the beginning and restores to the equilibrium value, and
remains the same thereafter.

(d) The force increases momentarily at the beginning and restores to the equilibrium value, and
decreases momentarily at the end of the dripping process, and remains at the equilibrium value
thereafter.

(e) The force decreases momentarily at the beginning and restores to the equilibrium value, and
increases momentarily at the end of the dripping process, and remains at the equilibrium value
thereafter.

WEFTR > —/VIRBAEERETFEE - FEIRFfE t < 0 B - VDRAVRESAL B WOEZE - VDR e -

FEIFfE] t = 0 I > SEFEMETE - VDR BRIGESS RN B RE N7 > B2 —/NRE > FrAD

HRE] N7 o e DI L - FTE AL T LAY (E R O E R D i o an fmriess 2

@) TERIFE R DI 3 2 —(E S E - MR R EIE 2 Vi (E -

(b) 1E TR D ABAE TP E—E{EAE - ARSI EE 2 P -

(©) TERIFE L Pt B I - MR EE = P E - HRAELAES) -

(d) E e A REBrAaIF IS i > VR (B 2 P Hir(E - P EEE o s R - ZMEAEB
FEIR[H1{E 2 V- -

(e) TE I AR PG R - MR BIE £ VP {E - A E B e &S BRa g - 2R AE
TR [H1{E 2 V- -

MC6

A piece of ice with an embedded stone floats on the surface of water in a glass. After the ice has

melted, the stone sinks to the bottom of the glass. Compared with the initial ice
. . . . stone

water level, what is the change of the water level in the glass, first during the \

: A . . t
period the ice is melting, and second after the stone sinks to the bottom? e

kS (ice) B R K (water) T -+ KBEPIE I T-(stone) - &k [ a7
FlfET% - G IIEAE o By /KT SRR » 7K S S A KR fil g
B > AIaFIEINER A (O ?

(a) Remains the same then rises. 4o A% » RGBT -

(b) Remains the same then falls. SN > R1B[F(K -

(c) Remains the same all the way. #£46 R 4XEHDREE o

(d) Rises then falls. 4 _EF » ZR1BIE(E -

(e) Falls then rises. J:[#(EK » 2R EFf -
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MC7

A student observed the presence of strong winds generated by moving trains in the tunnels of subway.

She suggested that wind turbines could be installed in the tunnels to generate electricity. Which of the

following statement(s) is(are) correct?

l. The electricity generated by the turbines can be supplied to the air conditioners of the
underground train stations, thereby saving energy.

Il. The electricity generated by the turbines can be supplied to the electric motors of the
underground trains, thereby saving energy.

I1l.  The air resistance experienced by the trains will not be affected.

HEABIZFMSRREA - MK B E S AR RGRAY SRR o iR R E N et -

PRI o NHIWRLEE A2 IRy ?

l. e AR AR Y BE )R] DAL FES s BRI Y 22 5 23 DAER & AR ©

. EEwiEE ARV E ST A DI A O Ay B E R - DI RETR -

. MK BT RN g2 -

(a) All are not true fiF A &K IEHE (b) Only 1 is true A | IFHE

(c) Only Il is true 24 11 TFH#E (d) Only I is true HA 1 [FhE

(e) All are true FE &) IFHE

MC8

As shown in the figure, a hemispherical bowl is placed horizontally on a
table. Point-O is the center of the hemisphere. The edge and the surface
of the bowl are smooth. A particle of mass m; is placed in a bowl and is
tied to a string with negligible mass. The other end of the string is tied to
another particle of mass m, hanging outside the bowl. When the system
is in equilibrium, the line joining the particle m; and Point-O makes an
angle a = 60° with the horizontal. Find the ratio my/m;.

WEFTR > —(E-FEPHIBERCE R E £ - BIEK - O BAHERL - By PRI it
1y o —fRAHLRESERIC E - SREVRIR AT BAEE R m Al m B/NER - & BT PEiREE
R > /NBR my B O AR BLK AR A I Ryer = 60° o SKFR/INERAYE REL ma/m, «

(@) 0.71 (b) 0.87 (c) 1.15 (d) 1.41 (e) 1.73

MC9

A non-viscous liquid of density p, as shown in
figure, is filled in a ‘v’ shape tube with A, L; and L,
being the area of cross section and arm lengths
respectively. If the liquid is slightly depressed in
one of the arms, find the oscillation frequency of
the liquid column.

WERTR - VIPENAIBRNRE - BER
p o BHEEBRMRE REIRIR A L Fl Ly o A/RESAKCPAE B — BRI - KRS
AR RENHYIRE -

(@) i\/g(sin 6, +sin6,)

(b)

1 |pgAsin 6, —sin 6,) © 1 |L;siné +L,siné,
2 L, +L, 2w L, +L, 2 oslal

1 | L;siné 1

d) — 1T 71y, A ey —
@ Zn\/(Lzsinez) P © o L . L
sing, siné,
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MC10

. L . . o1 . . .1
The kinetic energy of a particle in a simple harmonic motion |s§av2, its potential energy |s§bx2,

where x is the coordinate for the position of the particle and v is its speed. Find the frequency of the
motion.

pandi S 2Ek S & 1 pa 1 pandlli > 23
~’*\%£Eﬁaﬁa%@$btlﬂﬁ’@bﬁﬁ%Eavz ’ ﬁlﬁﬁ%szz » Hi x ERILE - v REEEE o SKIE
IR

1 |a 1 |b 1 ja b 1 1 1
Opfs O L2 0kt kL

MC11

Someone is using a scissors to cut a wire of circular cross section and negligible .

weight. The wire slides in the direction away from the hinge until the angle Wire p
between the scissors blades becomes2a . Find the coefficient of friction zka\(“g A

between the blades and the wire. /
—ust ] » REi—{RER MmN ELS - BogmiNgsE) - EEIFY ] 2 Y
AE R 2a > KBS JRIZESE 7 AR S -

(@) V1-tana (b) 2cosa (c) 2tana (d) tan (e) V2cos* a—1

MC12
A person exerts a horizontal force F at the upper edge of a box to push the box of uniform mass
density, length L, and height H across the floor. The friction coefficient between the box and the floor

is u. If > w, the box will overturn before it slides. Determine the c

value of y. —
HOESAER S F KT e R T TS =i T -
ETEREEES  BIER L SR H - T Eme e 4 ’
B - Eu> o o BT REES > KB - w0 1 - ot
@ o= ©X @4 g

2H H Lu H y7. 8
MC13

A compound pendulum is made of a light and rigid rod of length L with one end
attached to a hinge on the ceiling. A small ball of mass m is attached to the other end

of the rod, and another small ball of 2m is attached to the middle of the rod. Find the om
frequency of the simple harmonic oscillation of the pendulum. L
A—EEEE  — BN KRR b #ESRER L HEE0RE - Sk m
BHEER MmN » S REEEEE Ry 2m BY/NK o KRGS IREIHY
R

1 |9 1 |49 1 |39 1 |99
a) —.— b) —.[— C) —.|— d —.—
()27z 2L ()27z 3L ()27z 2L ()27z 4L

1 |99
e R .
©) 27\ 2L



HKPhO & 3 B AR UC 7% 2011 - Junior Level ¥J4R4H

MC14

A small object is initially at the bottom of a plane inclined at an angle « with the horizontal. It is
projected upward along the inclined plane with an initial velocity, and reaches the maximum height
after time t;. It then slides downward and returns to the initial position after time t,. If the coefficient
of sliding friction between the object and the surface is z, find the ratio ty/t;.

—(EEA Ry o FIRNEREE —/ IR - B&EIIR— (W) 2% - e bR E m FIgEh - ACEiF]

b FlER R > 2T NEEEEFRE - FrARER b - EYEeBR B SSRGS S

w0 SKERBI tofty -

X \/sin a - pcosa \/sin a+pcosa . sina—pucosa . sina+pucosa | sina
Sina + pcosa Sina — ucosa sin o + ucosa Sina — ucosa UCOS

C15

As shown in the figure, AB is a board of mass M =4
kg and length s =2 m, placed on a smooth horizontal
surface. A bumper of negligible mass is fixed at end-
B. A peg of mass m = 1 kg is placed at end-A. The
coefficient of kinetic friction between the peg and
the board is ¢ = 0.2. With both the board initially at
rest, the peg is ejected with an initial velocity of vo = 10 m/s in contact with the board surface until it
hits the bumper at end-B. After the collision, it just returns to end-A without falling off the board. Find
the mechanical energy loss in the process.

WIEFTR > AB RfiL i g K EEAN - BE&AEM =4 kg &EKs =2 m - BlmgA—[E
TEFEM - ASmlie—/NEBE > HEE m = 1 kg o /NSRBI AV EIEIE 2 8 1 = 0.2 - EOR
PR R L RTARIRRET - /INEBRLARIRIE vo = 10 m/s BEAGAMEREH H - EEIN B Imfy &R
M - RifETR - /NEBRISEFEIE] A lm TS AREEARR - SR AR thiaJC ARRIREE -

le
"

S ”|

(@201 (b) 24 J (c) 2817 (d) 3217 (e)40J

MC16

The elastic collision between two bodies, A and B, can be considered A B
using the following model. A and B are free to move along a common d 4_o
line without friction. When their distance is greater than d = 1 m, the G\‘

interacting force is zero; when their distance is less than d, a constant

repulsive force F =6 N is present. The mass of body A is ma =1 kg and it

is initially at rest; the mass of body B is mg = 3 kg and it is approaching body A head-on with a speed
Vo = 2 m/s. Find the minimum distance between A and B.

WPrEG A 1 B HYSEPEREIE AL i LAa0 N HEAYERE - A FD B G [E—E & B HEE) - AHH
RS - BT ZEMIERERR d =1 m > MHEMFEADEZ, ECMZErEdE L d
o FAEA/IMER F = 6NHYRT) - 3 AVIBGE R Ry ma= 1 kg - BAAANHEE EAE H 4% EHRE B
VIASE & me = 3 Kg, DUHUK vo = 2 m/s [ pR a4 AR 1] A SERE) - 3K A - B EHYER/ NERE -

(@ 0.25m (b) 0.50 m () 0.75m (d1m (e)1.25m

MC17

A uniform rod is hung at one end and is partially submerged in water. If the
density of the rod is 5/9 that of water, find the fraction of the length of the /
rod above water.
— U HEE A5 BORAEKT o HEEER/KEERY 59 » SRKAEF

fErRREHT - SFEAE/KTE &R YRR -

(a) 0.25 (b) 0.33 (c) 0.50 (d) 0.67 (€) 0.75
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MC18

An observer stands next to the front end of the first carriage of a train. When the train starts to
accelerate uniformly, it takes 5 seconds for the first carriage to pass the observer. Assuming that all
carriages are of the same length, what is the time taken by the tenth carriage to pass the observer?

— (R ZE UEAER (R Y HE S — BN AR Al o &Y LA IR BN - 55— BN fEst i E
55 5 s o B FTA R REME - KB -THEi A8 H 5T YRR -

(@) 1.18s (b) 1.07 s (c) 0.98s (d)0.91s (e)0.81s

MC19

As shown in the figure, two blocks of masses m; and m, are

connected by a light string, and are placed on a horizontal smooth Fy k F,
surface. Forces of magnitude F; and F, act on them respectively, — m m, —
causing them to move linearly. The force constant of the light e

string is k, and F; > F,. What is the extension x of the light string?
WIE PR > R E R GRAR A s /K ERVPIBE - EE ol R miFl my > FI Fi AT Ry
TR » 2 Z&0EER—/KFE S ET) - BRI RES K H Fi>F, o SRIERIEY) SR EE)
AR FERAR (R RV R X o
(a) Flml + I:Zmz (b) Flmz + Fzml (C) |Flm2 B F2m1| (d) |Flm1 B F2m2| (e) Flml + Fzmz

k(m, +m,) k(m, +m,) k(m, +m,) k(m, +m,) klm, —m,|

MC20

As shown in the figure, a triangular wooden block of mass M is
fixed on a horizontal table. Its top angle is 90°, and the base angles m {5 m
are o and S. Two small pieces of wood, each of mass m, are located

on the inclined smooth surfaces. When the wood pieces slide down A N

the inclined surfaces, what is the normal force acting on the table pEEETTT T T
by the triangular block?

WMEFTR > —E&h M N=APARREER/KERALE - BIEAE 90° - FEM[R o
WAEE &3 Ry m B/ NRBEAL T RDEERIRE B o E W/ INRSOERIE NEER - KA AR
KPP AEEEFEAT] -

(@) Mg (b)2mg  (c) Mg+mg (d) Mg+2mg  (e) Mg+mg(sina + sing)

(END OF MC’s #E42:H58 )
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Open Problems BaiRE
Total 5 problems 3£ 5 &

The Open Problem(s) with the “*’ sign may require information on page-3.

r * R T RERR R A EISE = H EAVERY -

Q1 (10 points) 1049

A “HK Physics Olympiad sandwich board” sign
consists of two uniform pieces of metal j550.0 cm
wide and 1.0 m high, each of mass M = 3.0 kg, joined
at the top forming an angle 8= 30°. The sign looks like
an inverse letter vV’ when viewed sideways. Assume
that the friction between the sign and the ground is
sufficiently strong to prevent the sign from sliding on
the ground, and that the board surface can stop any
horizontal movement of air hitting it. The density of air
is p = 1.2 kg/m®. Find the minimum wind speed Vpin
above which the sign will turn over.

TEEYE R B R S e > SR EIAVER RS M =3.0kg
50.0 cm > /& 1.0 m > fETANGEA 0= 30° YA fE ARz - {EMIEE > BRI DEIER Vv 5 - 1E““
& R B TR B e #58 » S B S A BUERN AT - & 22 5R R A BT fI ] DS 1R 22
RV /KPS - 22 RIVEE R = 1.2 kgim® o ST AT DU &5 REUCENIN S (B Vi, ©

Q2 (10 points) &R 2 (10 43)

Rectangular block A of mass 3m is placed on the rough
surface of a table. Another block B of mass m with rough
surfaces is placed on top of block A. A light inextensible
string connects blocks A and B, and winds through the
massless smooth pulleys P; and P, fixed at the edge of the
table. A massless smooth pulley P3; hangs from the string
segment between pulleys P; and P,, and block C of mass m
hangs on pulley Ps. Let x4 be the coefficient of friction
between all contact surfaces.

(a) Find the range of w within which the system stays in equilibrium.

(b) Find the range of x within which block C moves downwards, while block A remains stationary.

H—BUE R R 3m AR TR A BRI /K 2 B BB E R m fHEYI9E B &
A ZE e — A A RAVESARERE A R B - 4B TS R {E S E 7Y B H SR SR N Pl
P > R 2 IR 4l TR —(ED B Ps - —HER mEVPIBE C HY PsZ T - wku
Ry P PR T < [E]H EEER RE -

(8) ik B ORRFFr o SRS AR T HUE R E] -

(b) 7 AARENM C ) ) > SRIERR (AR n] BUE R EE -

10
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03 (15 points) 3 (154)) L 6R K

As shown in the figure, spheres A and B have

equal radii R and mass 4M and M respectively. Vimin

They are separated center to center by a distance [ ... @ -rrrmreeeeeeereeeeeereeeeenne

of 6R. A projectile of mass m is ejected from the m

surface of sphere B in the direction towards the

center of sphere A. B A

(@ Find the minimum speed Vpyin Of the
projectile so it can reach the surface of sphere A.

(b) If the projectile is ejected with the minimum speed vmin, calculate the speed of the projectile
when it reaches the surface of sphere A.

(c) If the projectile can be launched from the surface of sphere B in any direction so as to escape to
infinity, find the speed of the projectile when it leaves sphere B.

WEFR - B EEREE AR B 9K R HEDHIR AM I M > RERHLOEERER 6R - A
BEEE Ry m o £ B ERGRIAIR A BRopu L34 -

(a) STEIDET G FT DU R A BRR AR/ N v ©

(b) R AG PAR N vii 365 » STRIDSTAGEIEE A SRR HHFHYZER -

(©) BTG P LAY B BREEART U7 [ml s 5 DARk % ZE MR Az - 5t AGRERE B BRI AR Y 28

=2

Q4 (15 points) R 4 (15 43)

As shown in the figure, a pendulum is made up of a bob A suspended

from a fixed point O by a light inextensible string of length L. A nail

P is located at a distance L/2 vertically below O. The pendulum is

lifted with the string taut until line OA is horizontal and then released.

When the pendulum swings to the vertical position at point B, only

the portion below point P can swing further.

(@ When the interrupted pendulum swings further, the string
becomes loose at point C. Find the angle between the line PC and
the vertical direction.

(b) After the string becomes loose, the bob continues to move and
reaches its maximum height at point D. Find the maximum height of the bob above point P.

(c) The bob then passes through point E which is right below O. Find the distance between E and O.

YE FTRARERE - B ImE SRS O S UmmEEREEK A R AR REE L E
B RHE o ££ O BEIE N TEERE L/2 paH —EIEET T P o FRHEERIIE] OA RE/KFVLE - #E
SORFFALEDIRGE - MBI - EHEESFEEE B I > #] THEERS > ERAFSTTUT
FER o B A g -

(a) & 23] T IHAEAVEEIERIEE C BhHF - FEERBHIARAT - XK PC 4RELT H T RIHVHCA

(b) ESRFAGHIZ - BEBRAEAEET) > PR EE D& o SKEEEEE T P RS -

(c) HEBKAARNLFY O BEIE T J7HY E &b - °K O BhEL E B fairypEHE -

11
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Q5 (10 points) B 5 (10 43)

As shown in the figure, a particle A of mass 2m and carrying charge q is A TR,
connected by a light rigid rod of length L to another particle B of mass m A, 2m, +q
and carrying charge —q. The system is placed in an electric field E . The 9 f

electric force on a charge q in an electric field E isF =qE . After the .

system settles into equilibrium, one particle is given a small push in the
transverse direction so that the rod makes a small angle & with the
electric field.

(a) Find the period of the angular oscillation.

(b) Find the maximum tension in the rod.

s
\L

SEFTT A RTER R om AR q o S ERE BIVE R Fom o RN 0 - WYEE5H—
ECTIRIEN I  RETERER | - BURASBIEEISE & - B E (ERNER q LA(ERT
BE = qE - ZSREITH% - T8 A — T (B g, -

() RICFHHHREIIER -

(b) SR HEBEREIR AR S -

(END 52)

12



