2021 B AP SR L 3%
2021 XMUM Cup Physics Competition for
Secondary School

Question Acceptable Question Acceptable
answers answers
1 1.4 15 1.3
2 1.2 16 4.5
3 7.6 17 0.25
4 2.3 18 1.4
5 2.5 19 1.6
6 3.2 20 16
7 55 21 5.6, 13
8 15 22 4.2
9 420 23 0.15
10 0.25 24 0.45
11 67 25 0.45,0.49
12 56 26 0.21,0.20,0.2
13 5.5,5.0 27 1.6
14 8.3 28 2.4
Topics Questions No. Questions
Mechanics 1,2,3,4,5,6,7,8,9,26 10
Thermodynamics 10,11,12,13,14,15 6
Electromagnetic 16,17,18,19,20,21,22 7
Modern Physics 24,25,28 3
Optics 25,23 2




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.

—IRRZETE 7.00 s BEINEITIT 70.0 m MEEE., EREATNL 70.0 m [FHEZR A
15.0ms™?, WEMEFEANESD? BREM ms? AR 2 MEHHF.

Solution: Given s =700 m. { = 7.00 s. and u s unknown.

T

S ut + —at*
2

-, - a._»

[l U+ =i-
D)

A =2u+Ta (1)

Taking the other kinematic equation,

v u + at
159=u+T7a
30 = 2u + 1l4a. (2)
Taking the difference between Eq. (1) and (2).
10 = Ta
10

a —_ 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, » with speed v/2.50 m s™!. What is the radius,  of the
circle? Give the answer in unit of m to 2 significant figures.

—BEMHERMY 400 N m!, BAKEH 090 m, BEN—HEZEATEL, B
—HRARE 0.60 ke, YHRELVIS0 ms' REIEE SN, EHRBHER -
HEH? BRI m N B 2 frAREKT.
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Figure 1.

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

F =ma

UZ

kx =
* mL+x

kx? + 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 )=0.31

Taking the positive root, the radius of the circleis x + L = 0.31+ 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 1024 kg and
the universal gravitational constant G = 6.67 x 10711 N- m2?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.

EHHERFE N 6.38x10° m, HEKFE N 5.98x10** kg, AHSINEEG =

6.67 x 107N -m?kg ™%, MAPANEIZBEEBHE 520 km 5HNEMEIEIEFE, it
EMRPAXEBIREMNER, BRI km s AR 2 A5 M F.

Solution:

The centripetal force is provided by gravitational force.

muv? _ GMm

r 2

|l6M 667 x 10711 x 5.98 x 10%*
N (638 + 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.

EKFRITMBEKEFENME. i 3.0s FIEIRABRNRFFEK. HEFEEHE
KPR EEERER 1534 ms”, HEENMESKARE. ZRM km A RAHK 2
BB F.

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.

AR FESRSINGPiEa). SINHREN 98Nk EERT. EXKRNZ, &
R FR—MIBEFFIN 3.5 ms” (REBERTTEKFEB . KYFWRFREE
EMEEEN, NTZEAKFER. FEM m P BN 2 HHHEHF.

v, = 3.5ms™1 v, = 3.5ms™1
lg = 9.8 Nkg~1
Figure 5

Answer: 2.5 meters

Solution:

Velocity of particle1l v, =351— gt}
Velocity of particle2 v, = -3.51—gtj

When 61 J_az, 31 '62 =0

352+ g%t* =0
35
~98°

The distance between the two particles is, [3.5 — (—3.5)] X z;z =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
0f2.20 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 9 PIBERIX 0.80 m s (YR RATLEZMN BN LETEHR, 55— UEX
220 m s EEREN YA Q KAERMIEE. WK QMFREN 0.30 kg, KBk P 7ERLE
FHEE, ERM ms! HEAER 2 EREF.

Solution: Given m; = 0.150 kg, m, 0.300 kg, u, 0.80 ms™!, and Uy
2.20 ms™". The elastic colliston formula is
u vy u t
0.8 + v, 2.2 41
w=v+3 (3)

Conservation of momentum,

myuy + Moty = MUy + Mgty (4)
0.15(0.8) + 0.3(—2.2) = 0.15vy + 0.3, (5)
Substitute Eq. (3) into (5),
0.54 = 0.15v1 + 0.3(v) + 3)

0.54 = 0.45v; + 0.9

Uy 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.

MITEMEE d=100km, FRED 51K 3MHM 2M, —REH m R ALERITENESZ
ERIEFAET S EORTS, B 2 B KBRAE SMTEMERS, r. HERM km AH
AR 2 B F .

IM m 2M
[ ° @ s
r
< p >
Figure 7.

Solution: Taking the unit vector in the horizontal to be the i, the net force due to
3M and 2M are

. 3GMm 2GMm
F — ] + -1
- (d—r)?
2 3
=GM — ).
m((ll my I._):
For m to be at equilibrium,
3 2
: (d r)*

3(d-r)=2r*

r* —6dr + 3d* = 0.

The solution to the quadratic equation is r = (3£ /6)d. The physically relevant

solution corresponds to the lower sign. For d = 100 km, the position of r in equilibrium

1S

r = (3 \E) d

=55 km.



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.

—RENEEEFF R UINEE 5.0ms? 738, RENEEREB—REEFHIN 5.0
ms? BREREEFEL. SHENAREN 25s, B 25s ANFIRENR 72 2
BR/NN., KAEWNETERELNOE. BFRU s AR 2 NHREF.

Answer: 15 seconds

Solution:

Let the time moving in constant velocity is At

The total displacement is

— 2 —
s=%a(tTAt) x2+vAt =5(t—A)? +a AL

The average velocity is

s a(t —At)? + 2atAt — 2a At?
B 4t

B aw (4)(20)
At—t\/l—a—zs\/l—m

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.

— I RnHANEERTERTEG NS TENNEE. FEERREROALT
RERy, BMAEEE—ERNES, AFPERESTREEEAN 298.7K, LARAA
A MEPMATRRY 4.0 fF. KREMFZEET, ETHRRMOLLEST 3.00 ERUKA
BATE 2 BT

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
2 hh

Using ideal gas law
mg RT, RT, RT RT

AV, 4V, V 3V

The total volume is constant

V + 3V =5V,



5

4
Vo

T SV 298.7 > 420K
=—X=X T X—=
472 4

Question 10

Gaseous hydrogen at pressure of 100 kPa and temperature 300 K was sealed in a vessel of
volume 0.005 m>. 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.

SAEEESE 100 kPa KIRE 300 K THAEFZERR 0.005 m* ARz H . HEETHET
60K, SHESRESOAR SASTIHEETHE, SESERNRLY 14, B
kI A BAER 2 IR BT
Answer: 250 ]
Solution:
By using the first law of thermodynamics
Q=AU+W
_ MRAT
=1

Ideal gas law

_ PV
~ RT
_PV AT

T y—1

100000 x 0.005 60 095
Q= 300 1.4—-1 /

n




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'! K'!. Give the answer in unit of °C to 2 significant
figures.

— AR RE N 2.0kg, JRE N 90°C, BIN0.10kg, 25°CHIKE, RIZEH

WK, WEATER, KORE. EMBAILLHA 390 T kg K, KAJEE#H A 41907
ke! Ko BHRMCCHEBAMR 2 HREF.

Solution: Take the copper pot to be system 1 and the water as system 2.

—01=Q,
—myc1 (T — Th) = mecy (T; — T)
—(2)(390)(T — 90) = (0.10)(4190)(Ts — 25)
Ty = 67°C.



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 MMM ENA—SHKE, HaNEESUANERAFEREEEG. B12E
TEMAREXNEAXRE, HREAHNERPERE. EMERERSHLEHRA
2500 T kg Ko ORI RAVREHR. BRMNJ/g ARAER 2 NHREF.

320

300

g 280+
E
260 +
240 } i f : ;
0 20 40 60 80 100
t (min)
Figure 12
Solution:
40 = ar = (0.2)(2500) 30) =375 i
ac "Car Y 40 J/min
1dQ 1
L=——At=—-(375)(30)=56]J/g

mdt 200



Question 13

An ideal gas expands isothermally, performing 5.5 x 103 J of work in the process. Calculate
the heat absorbed during this expansion. Give the answer in unit of K] to 2 significant figures.

—EBRSAESERKIRFMHI 5.0x 10° ), HEERPRENAH. BRMU K] HE
LB 2 A BEF

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! K!, 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°] to 2 significant figures.

TTE 2.74 kg, REA-10°C FKZEEEA 100 “C HZESAHENH. S FKFKELE
AN R4 2050 Tkg! K & 4184 T kg Ko IEREHAI AL IS 5K 334 kI k! K%
2257 kI kg BRI 10°) K BEAIER 2 L HHEF

Solution:
By using the first law of thermodynamics
Qi;; = 1(2050)(10) = 20.5 kJ
Qiw = 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 10°]



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.

SREASBL AR ARG PEEREM. E—FEH QK LRLENT K.
B—HARBKEATII. EABKOEMBIRECY 17x101°CT, 2HEFH
IR N 3850m. EAKBELFH 20C, BFERLALDH? HRM m B PR 2
BAHREE

Solution:

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

Question 16

A positive point charge of 50 pC is located in the plane x-y at the point with position vector
7o = 21 + 3], where { 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 7 = 81 — 5].(take the electrostatic
1

4T€q
— 50 uC FIEER T B x-y FH L, MMBREANT = 21+ 308, HFL, j95alHh X,
yHBEANEE, B4 m, KEMEEEr =81 - 54 WEZEE., BEEETEL
L =9.0x 10°N m2C~2) &M kV/m HHBAE 2 (%=,

4TEQ

constant = 9.0 X 10°N m?C~2) Give answer in unit of kKV/m to 2 significant figures.

Answer: 4.5 kV/m
Solution:

_ 1t q
B 4‘7‘[60 |F_ Folz
50
|87 — 5] — 21 — 3j, |?

E =9.0 x 10° = 45KV /m



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 a 52 What is the value
0

of a?

— SEEHETIAEE— D RS, IHENIBESN o, MEFR. B AEE
BipEEN aﬂ afyEH B 7

Q®

Figure 17.

The flux through the shaded part is

1
b = 1 X flux through the larger cube

1Q

leg
Therefore, r = ll

Question 18

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

— IR R EERBIZOREE V=200sin (120n7), BEMERARIEFV). BIRKAEHE
BE25 100 Q, ITEERITIRE. BREM A BRI 2 HHEF.
Solution:
From V = 200 sin(120mt)
Vo =200V



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.

IARRBIUA 30m KIESESEMRGERE. BSLMNBMEEN 2.65 x 10° Q m,
HHEESENF RN AZ DT REEERELEIFE 0.1Q, FEM mm B 2 WHEK
8+

Solution:
L
R =Pt
A
30
0.10 = 2.65x1078 x —
A
mr? =2.65x1078 ><ﬂ
T 0.10
r=16mm
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.

—312 4.00cm FFAEKRTH 320 CHEBEE, 53 —FEH 12.0 cm R HEASEIRE
fREHW A TT. MHHERNBEEEES DY BRI C ARMER 2 AR F.



Solution: Let Qg = 32 cm be the initial total charge, which is conserved. When the

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

=V,
5 = Q2
7R, A= R,
R,
( == —( 2.
Q=g @
By the conservation of charges,
(21 { (2_7 = (2“

R
(1 " Fl) Q2= Qo

l DD Ll
(1 " E) Q, =320

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™2. 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.

—YBEIRAIFI2 A 0.10 m, 0.9 nC B EHIDHAIKER ., RENTLB—LRAY
JHHEAFIR 024 m, FARTEEEZ A-8.0nCm™2, EIRCETT x cm LHIEB R K
T, RxpfE. ERW 2 AEZHERF.

Solution: The magnitude of electric field inside the sphere is

Qr

Imeg R3

E=

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

B, SR
ot - -
> ImegR3  2¢,

- 1 Qr
O=—|—~—0
2, \ 27 R3
R30 2m(0.1)3(8.0 x 1079)
T =

0 0.9 % 10=9 = 0.056m =5.6cm

The magnitude of electric field outside the sphere is



1
F=—22
4mey T2

1 Q o

E,,6h=——_— =
tot
°° Ameyr?  2€

r=013m=13cm

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 107! kg and the charge of the electron is -1.60 x 107" C. Give the
answer in unit of 10"7m s to 2 significant figures.

— B F RTINS R ANER A 6.8 x 10°ms™, HF4LFE 0.50T f9Ss&R#H S, EEH
5@ FEE 45°F, KBEFHMNEERN, EFBETFREN9.11x10° kg, HHEE
$H-1.60x 101 C, &R 10m s HHEAE 2 (18 B E=E.

Solution:
F = qBvsin6
F  gBvsin@
a=—= —
m m
1.60 X 1071 x 0.50 X 6.8 X 10° sin 45° 4.2 % 1017 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.

— WAL A B FHINLROEIK S 589 nm)=EZ A AERREAH0.20 °, 2451085
EWEKPHRT, WSS AEREANZD? KEITHE AL 1.33) ZRMUAENEA
B 2 B HEF.



Solution:
sinf = 0, whenf « 1

In double-slit experiment

dAO ~ A
AQ_A_AO_O.ZO_MS
~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 103! kg, Planck constant is 6.63
x 1034 m? Kg s) Give the answer in unit of keV to 2 significant figures.

RZiZ[E B F RN % D RE & DU HAER T RUE KM 100 pm g E] 50 pm? (1.0 pm = 107
m, BFREH 9.11 x 10° kg, LEATEHERY 6.63 x 107 m?> Kgs) BRI keV B HAIE
2 fIEREF.

Answer: 0.45 keV

From ) o 2Th _ _2h
p 2mT

24 2 2

we find T-""”z-z"z’;'

2mA mA\

24 2

Thus n,-r=222 (1 1
molMn M

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
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.

HHERSH A RFZERREIEEZIRSH, SRHNEEN 87 keV NNIBEFHLESEE
A26keV K E#H]EB T, KERBTFHNFETANAMISETFSIRETFTHIBAITELL



Ko i HXLE K BRETHRE, (BTHRLEREA0.511 MeV) ZERMUXE c A
BRI 2 U BB

Answer: 045 ¢

In internal conversion, the total energy is used to knock out K electrons. The K.E. of these
electrons 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 momenium corresponding to this total energy is
V (05727 - (0:511) /¢ = 0257 MeV /.
2
ity i PR . exdBl Lo
The velocity is then E €X 0572 0-449

Accept also non relativistic approximation

[B)78 26 = 28 A KR, ZRETBE U THEREHFNEULKRE. EEUSRES,
ZRE B NBERRBAARBIEMUREEHER. REFERILIRT, l—r SRIEANNZ
%

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.




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.

KEBH: REBHREFIREPRAHERRL. FEWN 2 NHHERF.
FUIEMSER=ES, RITU

LI c BDURR 5L =0 AR,

2325 7 BN R SN EAR.

3. A ATIR4H ‘Reset R B HIARE

Maximum static friction is given by fj,qx = UsN , where N is the normal force on the metal
and u, 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.

RABBEBRNURT N frax = #sN, HPNIERBRZZMNERS, p ARKEREE

inEEs—B, fE—wNEESE 6.3 mm, £BHREAEN 0.10 kg, FRKE N
60cm,



XMUM CUP Question 26

XMU ‘\Vt Cu_ "3 Coulomb Friction

In this virtual Iab, students are required to determine the coefficient
of maximum static friction between the metal and the board.

Hold 'c' to turn the crank clockwise.
Hold 'z* to turn the crank counter-clockwise.
Click 'Reset' button to reset the setup.

Gate state: Off

Each revolution of the crank will raise the end of the board 6.3 mm.
The mass of metal is 0.10 kg. The length of the board is 60.0 cm.

- B Q = .l
{ Mouse nght button to rotate i 2
w to move up
x to move down 15
ato move left
d to move right 2
?
&
505
0
05
-1 -05 0 05 1
Number of turn

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.

I B 89 KBRS R . BFRW 2 BABHF-

LRI ER, RETIY

1. S Laser On’ FF/B4EST.

2. FRABRIEREBHUNTHNE.
3 N E L RBUESAE.

4. =7 ‘Reset R E XA E .

According to Snell’s law,
n; sin 0; = 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.

1RIE Snell’s law,
n; sin6; = n,. sin 6,

Hho; 71 6, D RIRTAS S B n Mn, ARFINRAFTHE.



LR HIFIBHREE B 5.0 cm, BESHITHENR 1.0,

XMUM CUP Question 27

M Refractive Index

In this virtual lab, students are required to measure the refractive index
of a glass.

The thickness of the glass is 5.0 cm. Assume the refractive index of air is 1.0.

e
ey

Click "Laser On' button to turn on the laser.
Drag the laser to vary its position.
Read the position of the laser from the screen.

Bl

BRRNS

Click 'Reset' to reset the setup.

Reset Laser On

Mouse right button to rotate |
‘ w to move up '
x to move down
a to move left
d to move right

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.

KEHA: RABIELES, EMMRE. HEM ev HHRMM 2 MHHEF.

FUEMKBEES, RATI

1. BRI ERAMIER 4 FARRIR.
2. ERBROAE R EMinEE.

3. NEIRR R R S BB R HYE.

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.
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XMUM CUP Question 28

Photoelectric Experiment

In this virtual lab, students are required to obtain the work function of
the metal used in the photoelectric effec experiment.

Four different frequecies of light sources are available.
480Thz, 680THz, 750THz, 800THz

Click the color button on the light source to turn on the light.

Drag the sliding bar to to adjust voltage.

The current will be measured and plotted in the graph automatically.
Click "Reset" to reset the setup.

Adjust the voltage here.
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