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Question 1.

A car moving with constant acceleration covers a distance of 70.0 m in 7.00 s. The speed of
the car after it travelled 70.0 m is 15.0 m s, What is the magnitude of the acceleration of the
car? Give the answer in unit of m s to 2 significant figures.

A2 7.00s N/INEFTIE T 700 m BBEE. EEEEIIA 700 m SHER R
150mst, WEMEFANEED? BRI ms? BRI 2 LHRKT.

Solution: Given s = 70.0 m. § = 7.00 5. and u s unknouwn.

s = ut + —at-
D)
i I
W =Tu+=i"
9
N =2u+ Ta (1)

Taking the other kinematic equation,

V= u-+al
15 =u+7a
30 = 2u + l4da. (2)

Taki ng the difference between Eq. (1) and (2).
1) = Ta

0 ,
—_—= 143 ms™~
|



Question 2

A mass 0.60 kg is attached to a spring of spring constant 4.00 N m™. The natural length of the
spring is 0.90 m. One end of the spring is fixed on a horizontal table and the mass is set to

move in a circular motion of radius, r with speed v2.50 m s. What is the radius, r of the
circle? Give the answer in unit of m to 2 significant figures.

—HENHMERECH 400N MY, BAKEAH090m, HEN—IKEEEKTERL, 5
—ihFARE 060k, HREMV250 ms'ERXERF NN, BREHFErK
AZL? FBRUm HRAE 2 MHREF.
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Figure 1.

Solution:
The mass is in circular motion where the centripetal force provided by the spring

F =ma
k v’
X=m

L+ x

kx? 4+ kLx —mv? =0

(4)x% + (4)(0.9)x — (0.6)(2.5) = 0

—3.6 +/3.62 +4(4)(1.5
X = \/ 3 S )=O.31

Taking the positive root, the radius of the circleis x + L = 0.31 4+ 090 =1.2m




Question 3

Given that the radius of the earth is 6.38 x10° m, the mass of the earth is 5.98 x 102* kg and
the universal gravitational constant G = 6.67 x 101! N-m%kg~2 . Calculate the speed of the
Hubble space telescope orbiting at a height of 520 km above the earth’s surface. Assume the
orbit is uninform circular motion. Give the answer in unit of km s to 2 significant figures.

EXHERFZH 6.38x10° m, HIKREH 5.98x10%* kg, FTHSIFEEG =
6.67 X 107N - m?kg™?., MAPIRNEZFEABME 520 km SHEPIETRIES), T
HEPRXERFERR ., ER km sTONRALER 2 ArA T

Solution:
The centripetal force is provided by gravitational force.

muv? _ GMm

r r2

jGM \/6.67 x 10-11 x 5.98 x 102
U p— j—

r (6.38 + 0.52) x 106

v=76kms !

Question 4

A sailor strikes the side of the ship just below the water line. He hears the echo of the sound
reflected from the ocean floor 3.0 s later. Calculate the depth of the sea at that position. Assume
the speed of sound in sea water is 1534 m s. Give the answer in unit of km to 2 significant
figures.

HKFEBITRESKEFSHAE., 7 3.0s EREREERNRNER, £FSE
KPR EEEREN 1534 mst, (AEAMMERKARE., ERM km HHEAER 2
IVECE € E2N

Solution:
3.0
s =vt = 1534><7= 2301 m

s=23 km



Question 5

Two particles move in a uniform gravitational field. The field strength is 9.8 N kg™ vertically
downward. At the initial moment, the particles were located at the same position and moved
with velocity 3.5 m s horizontally in opposite directions. Find the horizontal distance between
the particles at the moment when their velocity vectors become mutually perpendicular. Give
the answer in unit of m to 2 significant figures.

BARFESRS I NG PER. SINHBREANISNKG EHE T, HEWMHREZ, &
RFLTFE—NIBEFIA 3.5 ms' HREAERITEKFEBR. KEWAFHRER
EMEEEN, NTZEAKEES. BERM m ARMEK 2 MERERF.

v, = 3.5ms™1 v, =3.5ms™?
- O =z
\g =98 Nkg~!
Figure 5

Answer: 2.5 meters
Solution:
Velocity of particlel v, =351—gtj
Velocity of particle2 v, =—-3.51—gt]
When v, L vy, v1 -V, =0
—3.52 4+ g2t2 = 0

3.5

t:%S

The distance between the two particles is, [3.5 — (—3.5)] % % =25m



Question 6

A 0.150-kg glider P is moving to the right on a frictionless, horizontal air track with a speed of
0.80 m s, It has a head-on elastic collision with glider Q that is moving to the left with a speed
of 2.20 m s, The mass of glider Q is 0.30 kg. Find the final speed of the glider P after collision.
Give the answer in unit of m s to 2 significant figures.

— 0.15-kg (4 P /BERIN 0.80 m s (YRR E T EBABI L EABR . 5H—UEEK
220 msTE AR E YA Q RAEMMIEE, ¥k Q AIE A 0.30 kg, KGR P 7ERf1Z
FRERE, ZRMms A BAME 2 NEREF.

Solution: Given my; = 0.150 kg, my = 0.300 kg. 1, = 0.8) ms Y, and Uy =

1
—2.20 ms™ . The elastic collision formula is

I Uy Us + 2
08 +v =22
2 = U )n {")l
Conservation of momentum,
My + Mally = MU + Mgty (4)
015(0.8) + 0.3(—=2.2} = 0.151 + 0.3, (D)

Substitute Eq. (3) into (3),

—(.54 = 0.15v1 + 0.3(1 + 3)
—0.54 = 0450, + 0.9

vy =—3.2ms™ L.



Question 7

Two planets of masses 3M and 2M are at distance d =100 km away from each other. An asteroid
of mass m is on the line between the two planets, and it is in force equilibrium, as shown in Fig.
2. Find the distance, r of the asteroid from the planet 3M. Give the answer in unit of km to 2
significant figures.

F{TEAEEE d =100 km, FRE72 51Kk MM 2M., —REHh m R ALERITENESZ
EREFAET FEERTS, E 2 s, KBRGE SMITEMESR, ro ZRMkm AR
IR 2 B BEF

3M m 2M
[ o o >
r

d
Figure 7.

Solution: Taking the unit vector in the horizontal to be the i, the net force due fo
3M and 2M are
= 3GMm 2GMm
F=- i+ -

r* (d—r)*

: 2 3
= (lj!’” (m . :) ‘.

For m to be at equilibrium.

3 2

rz (d-—r)?
3d—r)=2r

12— Gdr + 3d* = (.

The solution to the quadratic equation is r = (3+/6)d. The physically relevant
solution corresponds to the lower sign. Ford = 100 km, the position of r in equilibrivm

>



Question 8

A car starts moving from rest with acceleration a = 5.0 m s, then with constant velocity, and
finally, decelerating at the same rate, 5.0 m s, comes to stop. The total time of motion is 25s.
The average velocity during the 25s is 72 km per hour. How long does the car move with
constant velocity? Give the answer in unit of s to 2 significant figures.

—HREMERE TR IINEE 5.0ms? 1738, ARMNEERESN—REEEHIN5.0
ms2REEREEEILE. BMSHMNEREN 255, H 25s REFHEE N 72 4
BRI, KAFNEEEESNIME. ZFRIUs HEAMER 2 fLFHEF.

Answer: 15 seconds

Solution:

Let the time moving in constant velocity is At

The total displacement is

A2 )
sz%a(tTAt) X 2 + v At :%(t—At)2+atTAtAt

The average velocity is

s _a(t —At)® + 2atAt — 2a At?
B 4t

- / 4v (4)(20)
A=t [1-— =25 - 55

At =15s




Question 9

A vertical cylinder closed from both ends is equipped with an easily moving piston dividing
the volume into two parts, each containing one mole of air. In equilibrium at To = 298.7 K, the
volume of the upper part is 4.0 times of the lower part. At what temperature will the ratio of
these volumes be equal to 3.0? Give the answer in unit of K to 2 significant figures.

— MR ANEEREERTEE — NS THINEE. AEBERERTMLET
WERY, BERNEAR—BERNER. EFERSTREEE A 2987K, EARAYE
RE TEMAEIRE 40 5, REAAEET, ETHRRMNILESFT 307 HERXUK A
BAE 2 B REF.

T=298.7K
Vupper = 4
Viewer

Figure 9.

Answer: 420 K
Let the upper part pressure be P;, and the lower part pressure be P,
the mass of piston is m, area is A, and initial temperature is T, and volume is 5V,
when equilibrium
PiA+mg = P,A

mg
—=pP,—P
A 2 B

Using ideal gas law
mg RT, RT, RT RT

AV, 4V, V 3V

The total volume is constant

V + 3V =5V,
9
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Question 10

Gaseous hydrogen at pressure of 100 kPa and temperature 300 K was sealed in a vessel of
volume 0.005 m3. After the temperature dropped 60K, what amount of heat would loss from
the gas. Consider the gas as an ideal gas, the ratio of specific heat capacity at constant pressure
and volume is 1.4. Give the answer in unit of kJ to 2 significant figures.

SISEFESUE 100 kPa KR FE 300 K T3 77EAFR 0.005 m* (R#EH ., HBE T
60K, SHSMAZIORE? SEETNAERSE, FEEERARLLH 14, BR
A kI A BATER 2 R B REF

Answer: 250 J
Solution:
By using the first law of thermodynamics
Q=AU+W
Q =nCy,AT +0
- nRAT
y—1

Ideal gas law

_ PV

~ RT
_PV AT
CTy-1

~ 100000 x 0.005 60

B 300 1.4 -1

n

= 0.25k/

10



Question 11

A hot copper pot of mass 2.0 kg is at temperature 90 °C. Cool water of 0.10 kg at 25 °C is
poured into the pot. Assuming no heat is lost to the surroundings, calculate the final temperature
of the water after it has reached equilibrium. The specific heat of copperis 390 J kg™* K* and
the specific heat of water is 4190 J kg™ KL, Give the answer in unit of °C to 2 significant
figures.

—$AFIHTNREN 2.0kg, BEH9°C, FIN0.10kg, 25°CHIKE, REEH
WKL, ITERLERE, KRR, BHHEMNLEM A 390 kgt KT, KEJLEE# A 4190
kgt K, ZBRPICCHBENME 2 B HEF.

Solution: Take the copper pot lo be system 1| and the water as sysiem 2.

—(Q1 =
—110 { 7}‘ — 'Tl | — Moy |:"T'o‘ — 7_;3 )
—(2)(390)(T — 90) = (0.10)(4190)(T; — 25)

T; = 67°C.

11



Question 12

A 200 g sample is placed in a cooling apparatus that removes energy as heat at constant rate.
Figure 12. gives the temperature T of the sample versus time t. The sample freezes during the
process. If the specific heat of the sample in liquid phase is 2500 J kg K*, find the fusion
heat of the sample. Give the answer in unit of J/g to 2 significant figures.

200g I MW EWME—LHKE, HRNEESMANEAFEREBER. B12 8
TEMEEX N ENARE, FREAHEIRTRE., EMERERSHOLERA
2500 J kgt K, KM RIEHER . BRNJ/g HENR 2 NEREF.

320

300 4

E AN
=
260
240
t (min)
Figure 12
Solution:
a0 _ ar _ (0.2)(2500) (30) _ 375 [
at - "Car 40 J/min

1
L=——At= m(375)(30) =56]/g

12



Question 13

An ideal gas expands isothermally, performing 5.5 x 10% J of work in the process. Calculate
the heat absorbed during this expansion. Give the answer in unit of kJ to 2 significant figures.

— IR S AT B ST IR i Th 5.0 x 103, TEIF GBI, BRIMK] HE#
AR 2 M REE.

Solution:
By using the first law of thermodynamics
Q=AU+W
Isothermal process
Q=0+W =55k

*Note: accept both 5.5 and 5.0 as the answer.

Question 14

Calculate the total heat needed to convert 2.74 kg of ice at -10 °C to steam at 100 “C. Given
that specific heat of ice 2050 J kg K1, specific heat of water 4184 J kg™ K%, heat of fusion of
water 334 kJ kg™ and heat of vaporization of water 2257 kJ kg*. Give the answer in unit of
10°J to 2 significant figures.

& 2.74kg, BE A-10°C KT EFA 100 °C IZESPTHEE. EMKFIKELL
A ES B 2050 J kgt KT % 4184 J kgt K FEEHAITALH 59 334 kI kg 1%
2257 kI kgt. ZERIN 10°] HHEME 2 IHREF.
Solution:
By using the first law of thermodynamics

Q;; = 1(2050)(10) = 20.5 kJ

Qi = 1(334k) = 334 kJ
Quw = 1(4184)(100) = 418.4 kJ
Qus = 1(2257k) = 2257 kJ
Q = 2.74(20.5 + 334 + 418.4 + 2257)k] = 8.3 x 105/

13



Question 15

The global warming of climate change affects sea level through two ways. One is additional
water due to melting glaciers that are on land. The other way is through thermal expansion of
the ocean. The linear coefficient of thermal expansion of sea water is 1.7 x10* °C™. The ocean
has an average depth of 3850 m. If the entire water column increased by 2.0°C, how much
would sea level be increased? Give the answer in unit of m to 2 significant figures.

SHRBEASBEIRM AR EFEHEME W, £—FERH EaKUBIBinT &K,
F—MARSEKERMBK. SHEKNEMERKEED 1.7 x10°°CT, 238K
SR E 9 3850m, EHRKRE LA 2.0°C, BFEELHAZD? ZFEM m ABAE 2
NEREF

Solution:

Ah = ahAT = 1.7 X 107* x 3850 X 2.0 = 1.3m

Question 16

A positive point charge of 50 uC is located in the plane x-y at the point with position vector
7o = 21 + 3, where i and j are the unit vectors of the x and y axes in unit of meters. Find the
electric field strength E at the point with position vector ¥ = 81 — 5j.(take the electrostatic

constant 41:6 = 9.0 x 10°N m2C~2) Give answer in unit of k\V/m to 2 significant figures.
0

— 50 uC MIEEB T B x-y FHE £, (LBRENT, = 20+ 3j/9=, HHL, jo51H4
yiﬁé’]iuhg BAIAmM, RKENERET = 81 — 54 HEIZEE, (ER%%%%@T

=9.0 x 10°N m2C~2) BRI kV/m HHALE 2 fHHEHF.

4meg
Answer: 4.5 kV/m
Solution:
__ 1 aq
Ame, |1 — 12
50 u

E =9.0x10°
181 — 5] — 21 — 3], |2

=45kV/m

14



Question 17

A point charge Q is placed at the mid-point of an edge of the cube of length a as

shown in Fig. 17. The total electric flux through the cube is « 83. What is the value
0

of a?

—BHEERNETIAGEE— ENF S, IAERNIBEKN o, AR, Bz A5
BiZBEA af—oo afBEHZ D7

QO

Figure 17.

The flux through the shaded part is

®p = — x flux through the larger cube

(

o~

1
1
1
4

-~

0
T])v‘/':frnr. I'= %

Question 18

A hair dryer is connected to an ac source of voltage V = 200 sin(120mwt) in unit of Volt(V).
Assume the hair dryer had a resistance of 100 Q, calculate the rms current. Give the answer
in unit of A to 2 significant figures.

—RX B ERERZOREBE V =200sin (120nt), BEABAAHRE(V). BRIERREE
fE20 100 Q, TR ERITIIRE. BRI A ARNR 2 HFHEF.

Solution:

From V = 200 sin(120rt)

15



Question 19

A stereo is connected to a remote speaker with an aluminium wire of length 30 m. The
resistivity of the aluminium wire is 2.65 x 10® Q m. Calculate the radius of the wire should be
used in order to keep the resistance of the wire less than 0.1 Q. Give the answer in unit of
mm to 2 significant figures.

AR 30m KMESLSEWHRGER. FSEABEMEEA 265 x 10° Q m,
HERSENFENAZ DA REBRESFE01Q, TR mm ARME 2 FN

B=F,
Solution:
pL
R =—
A
30
0.10 = 2.65x1078 x —
A
30
2 -9 -8 %
mr 2.65x10 010
r=1.6mm
Question 20

A conducting sphere of radius 4.00 cm carrying charge 32.0 C is brought into contact with
another uncharged conducting sphere of radius 12.0 cm. Then the two spheres are separated.
What is the difference of the charges between the two spheres? Give the answer in unit of C
to 2 significant figures.

—3¥1% 4.00cm HSAIKHEH 320 CHBEE, 5H—FFH 12.0 com FHBHSEIRE
fREH I TT. MHEBRIRMNEEREES D7 FRIMU C ARMM 2 NFHEF.

16



Solution: Lef QQy = 32 cm be the initwal total charge, which 1s conserved. When the

two spheres touch, charges will distribute until both surfaces are at equipotential,

- ,“- .-
By the conservation of charges,
Qi+ Q2= Qo
(1 i ) Qr=Q
R~ %

I
(1+155)@:=320¢
12 3

Q,=24.0C

The difference of the two charges is 24-8 = 16
Question 21

An insulating sphere with radius 0.10 m has 0.9 nC of charge uniformly distributed throughout
its volume. The centre of the sphere is 0.24 m above a large uniform sheet that has charge
density -8.0 nC m. The point where the electric field is zero is x cm above the centre of the
sphere. Find the value of x. Give the answer to 2 significant figures.

—YEZIKAF 12N 0.10 m, 0.9 nC WEBE BTN MEKRERN . KENTOE—TRAKE
SHEHAFR 0.24m, FARTHEZEEN-8.0nCm?, EOETT xem ABIEHE K
F, KxWE. ERR2NUNERHRF.

Solution: The magnitude of electric field inside the sphere is

Qr
23"

lmen R

The direction of the electric fields from the sphere are radial. So only the fields directly

above the centre may cancel the fields from the sheet,

Qr o

- ) ¢
It B?  2¢,

- b Y
e (_ n)
26y \ 27w R3

R*c  2m(0.1)%(8.0 X 1079)
o ~ 0.9 x 109

Ei

= 0.056m = 5.6 cm

r =

The magnitude of electric field outside the sphere is

17



Question 22

An electron in a particle accelerator has a speed of 6.8 x 10° ms™. The electron encounters a
magnetic field of 0.50 T and whose direction makes an angle of 6 = 45° with respect to the
electron’s velocity. Calculate the magnitude of acceleration of the electron. Given that the mass
of the electron is 9.11 x 103! kg and the charge of the electron is -1.60 x 10° C. Give the
answer in unit of 10'm s to 2 significant figures.

— B FERFINRRR P AYRE A 6.8 x 10° mst, HFALTE 0.50T ERRESF, HET
m5WHTIEK 45° . KEFHMEELR)N, EMBFREN 911x10% kg, HHE
#9-1.60x 109 C, ZHRIU 10Vm s? H BN 2 HHEF.

Solution:
F = qBvsinf
_F  qBvsinf
4= m N m
1.60 X 10712 x 0.50 x 6.8 X 10° sin 45° 42 % 107 5
= =42 X
¢ 9.11 x 10-31 m/s
Question 23

Angular separation of the interference fringes produced by a double-slit arrangement using
sodium light (wavelength is 589 nm) is 0.20 °. What is the angular separation if the
arrangement is immersed in water (refractive index is 1.33)? Give the answer in unit of
degree to 2 significant figures.

18



—WEEL IR EFEMMICROZK AN 589 nm)~E LM AERH0.20 °. FHULLIE
EWEKFEHST, NRGNAEREAZD? KSR 1.33) ERUAE BN
B2 BT .

Solution:
sinf =~ 6, whenf K1

In double-slit experiment

dAB = A
AQ_A_AO_O.ZO_ -
~d dn 133

Question 24

What amount of energy should be added to an electron to reduce its de Broglie wavelength
from 100 to 50 picometers? (The mass of an electron is 9.11 x 107! kg, Planck constant is 6.63
x 103 m? Kg s) Give the answer in unit of keV to 2 significant figures.

R B T RN % A8 8 UG E 5 B RO KM 100 pm g E] 50 pm? (1.0 pm = 1042
m, B8RS 911 x 109 kg, LEIZEHY 6.63 X 10% m? Kgs) BRI keV B AR
2 AEBEE.

Answer: 0.45 keV

From }.-2“1,- 2nh
p 2mT
ax*n?  272h°
we find - 3 = )
2mM\ mA\
24 2
Thus -1, =222 (1 L
m AN

Substitution gives AT = 451 eV = 0-451 keV.

Question 25

Passing down to the ground state, excited Ag® nuclei emits either gamma quanta with energy
87 keV or K conversion electrons whose binding energy is 26 keV. The production of K
conversion electrons can be considered as an internal photoelectric effect induced by the

19



gamma quanta. Find the speed of K conversion electrons. (The rest energy of electron is 0.511
MeV) Give the answer in unit of speed of light c to 2 significant figures.

LHMASH AQY BRFIZERERIBIESH, SASMEER 87 keV MDD EFHEARE
A 26 keV 1y KRB T, KEREB I~ 4E T AHMDE 75 REFRBRICE
Rzo i HiXEE K iR FROERE, (BFAERLEREXN 0511 MeV) ZERXE c A
BB 2 RIEBECF

Answer: 0.45 ¢

In internal conversion, the total energy is used to knock out K electrons. The K.E. of these

clectrons is energy available-B.E. of K electrons
= (87 -26) = 61keV

The total energy including rest mass of electrons is 0-511 + 0-061 = 0-572 MeV
The momentum corresponding to this total energy is

V (0572 - (0-511)% / ¢ = 0257 MeV /c.

2
L cp _ 0257 _ .
The velocity is then E €X5572 0-449 ¢

Accept also non relativistic approximation

2k 2 o1 0.49
Y= m 511 ¢

B3R 26 E 28 AREISLN A, ZHREJBE A THEANEULRE ., AREULERES,
REBEENERZBARGIEDRBERER. REFERIIT, BEREANEHNS
.

Questions 25 to 28 are virtual experimental questions. Participants must enter the virtual
laboratory through the following link. In the virtual laboratory, obtain the relevant data
according to the requirements of the question and use the data to calculate the correct
answer. Finally, return to this page and fill the answers in the corresponding box.

20




Question 26

Objective: Determine the coefficient of maximum static friction between the metal and the
board. Keep 2 significant figures for your answer.

In this virtual lab, you can

1. Hold ‘¢’ to turn the crank clockwise.

2. Hold ‘Z’ to turn the crank counter-clockwise.

3. Click ‘reset’ to reset the setup.

KEER: REBRESFREANKABERRR. FEN 2 NFHEF.
LRSS ES, fRIY

13585 o BOURR SHEE SN AR,

23R 7 BINE RN SN AR

3. R TR Reset RE ¥R K E .

Maximum static friction is given by f,.x = usN , where N is the normal force on the metal
and ug is the coefficient of maximum static friction.

Each revolution of the crank will raise the end of the board 6.3 mm. The mass of the metal is
0.10 kg. The length of the board is 60 cm.

RABBEBNURT Afmax = 4N, HPENAEEBRZZMNERT, u hRREHER
EX 8

M EED—B, fE—imNESESE 63 mm, £EHREEN 0.10 kg, FRKERN
60cm,

21



XMUM CUP Question 26

XM U g\,g G Ll lJ Coulomb Friction

1o hex v rtusl lab, studerrs sow cwguemd Lo delsrnmios s cosdfioent
at maxmium s ale i ctan Setmean "o matal ans the hoad,

HEd ¢ 10 wm the o0k Cozknia.
Hold & e e cenk courie Jucem .,
Chze Renat’ ulban (o rwesl e wns

Edzn rovesiumian of tre crans il s the and of tha board 6,3 rm
The mazz el metal 2 C.L0 k9. The kengtr of the Soard iz 60.C an.

=
=

0 05 1
Rumbzr of tum

Question 27

Objective: Determine the refractive index of a glass. Keep 2 significant figures for your
answer.

In this virtual lab, you can

1. Click ‘Laser On’ to turn on the laser.

2. Use the mouse to drag the laser to change its position.
3. Read the position of the laser from screen.

4. Click ‘Reset’ button to reset the setup.

KIS B BY: RIIBRAITHE, BRWM 2 NAEREF-

RN EF, R

1. |ifi'Laser On’ /B f&H -

2 FABRIEREBEHANTHNE.
3. NH L RBUESHNE.

4. Bifi ‘ResetRE¥NIHIRE

According to Snell’s law,
n;sin6; = n, sin 6,
Where 6; and 6, denote the angles of incidence and refraction. n; and n,. are the refractive
indices of the respective medium.
In the experiment, the thickness of the glass is 5.0 cm. Assume the refractive index of air is 1.0.

1R3E Snell’s law,
n; sin@; = n, sin 6,
Ho; 76, palRTAFEFF A, n M n. AN ROFTHE,

22



LI IR TEEREE 8 5.0 cm, BUESHITEE N 1.0,

XMUM CUP Question 27

XM! !h g (‘:i ] n Refractive Index

1In this virtual lab, studsnts are reguired to messurs the refractive index
of 3 glazs.

—— N

pare
s

The thickness of the glass Iz 5.0 cm. Aszume the refractive index of air i 1.0.

-

Click "Laser On' button to turm on the laser
Orag the lasar to vary its pasition.
Bead the peosilion of The s from e soreso,

qeends

Click "Reget’ to rasat tha satup.

Reset| Laser On

Question 28

Objective: Determine the work function of the metal used in the photoelectric effect
experiment. Give the answer in unit of eV to 2 significant figures.

In this virtual lab, you can

1. Choose 4 different light sources by clicking the colour button.
2. Adjust the voltage by dragging the sliding bar.
3. Read the current and voltage from the graph.

SKEHEE: KEBHNLES, SENNRE. BRI eV HRAMM 2 HHEHF.

FLEISEEw =S, RTIU

1. BB RA T BRELUER 4 HAREIER.
2. {ERBRDUFEAEEMinEE.

3. ANEI P ISEE R R SRRV E.

Einstein’s equation gives

Ex=af =W
Where E}, is the kinetic energy of photoelectron, f is the frequency of photon, W is the work
function of the metal, « is an unknown constant.

R Z E e =M

Ek=af—W
HAE B FHEEE, fAXTRAE, WASENRE, aARMEL
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XMUM CUP Question 28

Photoelectric Experiment

L ihie wrbaal Leby, stidunis arw tegquited to cbbain Chw eor b Tunaticn of
the metal uzed in the phatodiectic eifec cxpariment.

Fuun el Mraggusc e of Gyl sour oo are avslabie,
480Tr2. 680THz, 750THe, 800TH

Lhick thw sulor Bution e i byght sourcs wo burm un the light,

Drag the Zidirg Ear to to 3dnust wolkage.

Tha cument will ba meaasured and plotted In the graph automaticalry.
Ll R T TR T =T LR BT

LEZY

Adjust the woitage hee,
RTINS neow
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3k 3k 3k 3k ok %k 3k %k 3k %k %k %k End Of Paper 3k 3k 3k 3k 3k ok ok ok 5k %k 3k %k
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