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Instruction to candidates: 

Answer all the questions in Section A in the spaces provided. All 
working must be shown. For calculations, relevant values of constants ;n 
the Data Booklet must be used. For numerical answers, units must be 
quoted wherever they are appropriate. 

Answer any four questions from Section B. For this section, write 
your answefS on the answer sheets provided. Begin each 8nSW6fon a fresh 
sheet of paper, and 8ff8nge your anSW8fS in numerical order. rIB your 
answersheet this booklet. 

Answers may be written In either English or Malay. 

Arahan kepada calon: 

Jawab semus soalan dalam Bahagian A dalam ruang yang 
disediakan. Semua kerja mestilah ditunjukkan. Bag; penghitungan. nilai 
pemaJar yang berkaitan dalam Buku Data mestilah digunakan. BagI jawapan 
berangka, unitmestilah dinyatakan di mana-mana yang sesuai. 

Jawab mana-mana empat soalan daripada Sahagian B. Untuk 
bahagian ini, tulis jawapan anda pada helsian jawapan yang dibekalkan. 
Mu/akan setiap jawapan pada helaian kertas yang baru, dan susun jawapan 
anda mengikut tertib berangka. /kat he/aianjawapan anda bersama oongan 
buku SOB/an inl. 

Jawapan bo/eh ditulis da/am bahasa Inggeris atau bahasa Me/ayu. 
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CONFIDENTIAL' 2 

Answer all questions in this section . 

1 The diagram below shows a rock of mass 3.0 kg projected from a building which is 49.0 m above 
the ground with a speed of 29.4 m 5.

1 at an angle of 3et' below the horizontal. 

m= 3.0 k~ 

49.0m 

1 

Find the kinetic energy of the rock when it hits the ground. 
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CONFIDENTIAL- 4 

2 In some harbours, the rise and fall of the water level is simple hannonic. In one harbour, the 

equation for the depth II of water is given by h =5.0 + 3.0 sin~, where II is in metres and t is the 
45600 

time in seconds. 

(a) What is meant by simple hannonic motion? [1 mark] 

(b) Ca1cu!ate the maximum depth of water. [2 marks] 

(c) Ca1culate two values of I which the water is 5.0 m deep [2 marks] 
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3 A vacuum flask contains 0.52 kg of water. The initial temperature of the water is 81°C. A 
cylindrical cork of cross-sectional area 5.0 x 10-3 m2 and thickness of 30 nun is used to close the flask. 
45 minutes later, the temperature of the water drops to 76°C. The average temperature of the inner 
and outer surfaces of the cork are 52 °C and 21°C respectively. 

(a) Calculate the fraction of the total heat lost from the flask which passes through the cork. 
[3 marks] 

(b) Suggest a way by which the remaining heat is lost. [2 marks] 

[Specific heal capacity of water = 4.2 x 10) J kg-' KI; thenna] conductivity of 
cork = 5.2 x 10-2 W m-I K ' ] 
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4 The diagram below shows a circuit consisting of a 126 n resistor, a 275 n resistor, a 182 ).IF 
capacitor, a switch and a 3.0 V battery all connected in series. Initially the capacitor is uncharged and 
the switch is open. At time t = 0 the switch is closed. 

1260 

3.0V 
182"" 

(a) What cbarge will the capacitor have after the switch is closed for a long time? 
[2 marks] 

(b) At what time will the charge on the capacitor be 80 % of the value found in (a) , 
[3 marks] 

9(fJ12 
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5 The diagram below shows an amplifier circuit. 

9f1J12 

330kfi 

1\ ~--C:>---'r----.j. 
10 kfi 

.15V 

> ..... -~v. 

- 15 V 

(a) State the name of the amplifier circuit whicb is connected to various inputs. 

(b) Ca1culate the output voltage Vo if VJ = 0.50 V and V1 = 0.20 V . 

(b) What happen to the output vollage if the supply ± IS V is replaced with ±9 V? 

[I mark] 

[2 marks] 

[I mark] 
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6 A thin aluminium foil is placed in between two Oat glass slides to fonn an air wedge. The edge of 
the foil is at a distance 80.0 mm from the line of contact of the slides. When light of wavelength 
5.89 x 1O-7m illuminates nonnally the plates. the interference pattern between 2 consecutive bright 
fringes formed have a separation of 2.50 tnm . 

(al Calcu late 
(i) the wedge angle, and [I mark] 

(ii) the thickness of the foil [I mark] 

(b) What happens 10 the fringe pattern when the air wedge is filled with water of refractive index 
1.33. [3 marks] 

960n 
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7 (a) Describe how an emission s~trum is produced. [1 mark] 

(b) The diagram below shows the energy levels of a hydrogen atom. 

o,v 

-0.8.5 eV 

- 1..5 1 eV 

- 3.40eV 

- J3.6eV 

(i) What is meant by energy level at 0 eV? [J mark] 

(ii) What is the ionization energy of the hydrogen atom in l ouie? [1 mark] 

(iii) Transition between which two energy level takes place when a pholon of wavelength 
660 nm is emitted? [2 marks) 
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8 (0) How is the nuclear binding energy usually measured? [I mark] 

(b) A fusion reactor is based on the reaction: ~H + ~H -+ ;He + ~n 

Nuclide Relative atomic number 
'n 1.008665 

' H 2.0 14102 

' He 4.002603 

' H 3.016050 

If 150 g of a suitable mixture of hydrogen isotopes is used, how much energy may be produced? 
[4 marks] 
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Section B [60 marks] 

Answer any four questions in this section. 

9 (a) What is meant by proj ectile motion? [2 marks] 

(b) A ball is launched horizontally from one comer, 0, of a smooth flat plane that is inclined at an 
angle of 30° to the horizontal. The aim is to make the ball to reach the point P at the opposite comer of 
the plane. 

o 

2.0 

p 

(i) How long does it take the ball to reach P from O? 

(ji) At what speed should the ball be launched? 

[3 marks] 

[3 mlIrks] 

(e) Two blocks of mass M kg and In kg lie on an inclined plane as shown in the diagram below. A 
force P acts on the M kg mass so that the block is just about to slide down the plane. Assume that the 
pulley is smooth and the coeffic ient of friction between the two blocks and the plane is jJ.. 

p 

(i) What is meant by coefficient o/friction? II mark] 

(ij) Draw the direction of frictional forces acting on the blocks and detemline the magnitude of 
the frictional forces in terms of M, 111, g, Band Ii.. [3 marks] 

(iii)If M = 9.0 kg, m = 5.0 kg, Jl= 0.25 and B= 30°, determine the value of P. 
[3 marks] 
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10 ca) State the First Law o!Thennodynamics, [2 marks] 

A \'esse) contains 0.50 mol of an ideal gas at temperature 27 DC and pressure 200 kPa. The gas is 
healed and allowed to expand at constant pressure until its temperature reaches 77 DC. The molar heat 
capacity of the gas at constant pressure is 21.6 J mariK", 
Calculate 

(i) the volume of the gas at 27 DC [4 marks] 

Oi) the amount of heat absorbed by Lhe gas when the temperature of the gas reaches 77 DC 
[3 marks] 

(iii) the increase in internal energy of the gas when the temperature of the gas reaches 77 DC 
[3 marks] 

(iv) the work done by the gas when the temperature of the gas reaches 77 DC 
[3 marks] 

11 (a) (i) A thin bar magnet is placed in a uniform magnetic field. State the orientation of 
the poles of the bar magnet relative to the direction of the magnetic field. 

[1 mark] 

(ii) Define magnelic flUX density. [2 marks] 

(iii) State two differences between the force due to e lectric field and the force due 
to magnetic field on a charged particle. [2 marksJ 

(iv) A straight conductor of length L carrying a current 1 lies in a magnetic 
fie ld of magnetic flux density B which is perpendicular to the direction of current I. Starting 
from the magnetic force due to a moving charge, deri ve an expression for the magnitude of 
the magnetic force on the conductor in tenns of L. I, and B. 

(b) (i) The earth's magnetic 
magnitude can be produced at a 
Calcu late the value of I required. 

[4 marks] 

flux density is 2.0 x lO.s T . A magnetic flux of equal 
distance of 10.0 cm from a wire carrying a current I. 

[3 marks] 

(ii) Calculate the force per metre between two long parallel straight wires 10.0 cm 
apart, each carrying a current equal to the value of I in (b) (i) above. 

[2 marks] 

(iii) If the force produced in (b) (ii) above is a repulsive force. state the directions of 
the· currents flowing in the two wires. [I markJ 
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12 (a) The diagram below shows a narrow parallel beam of light rays propagate along the principal 
axis of a convex mirror. 

Light rays 

Principal axis 

(i) What happens to the light rays, with reference to the focal point of the mirror, after it is 
reflected by the mirror? [2 marks] 

(Li) What is the sign aCthe focallengtb of the mirror? [I mark] 

A convex mirror has radius of curvature 1.0 m. A 2.0 m object is placed 5.0 m away from the mirror. 
(iii) Where is the image? (3 marks] 
(iv) What is the image height? [I mark] 
(v) Is the image real or virtual? [I markJ 

(b) The diagram below shows a spherical surface which acts as a boundary between two medium 
with refractive indices " 1 and "2. 

Nonnalline 

"1 '" I, 

o r-
_u--+ v ----+ 

An object 0 is placed in the medium of refractive index "I at a distance " from the surface. The 
image J is produced at a distance v from the surface. 

(i) Using the relationship 

for refraction of light passing from one medium to another, where i l and h are angles as shown in the 
diagram, and assuming that i l and ;2 are small, show that 

~+~=~-~ 
u v r 

where r is the radius of curvature of the spherical surface. (4 marks) 

(ii) A speck of dust is 2.0 cm from the centre of a sphere of radius 6.0 cm. The material of 
the sphere has a refractive index of 1.5. Find the image distance, as viewed along the diameter through 
the speck from the far side. [3 marks] 
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13 (a) What is meant by photoelectric effect ? 

(b) Einstein's photoelectric effect equation is given as follow: 

(i) State the meaning of the terms hf, .!. m~Vm 2, and W in the equation above. 
2 

[I mark J 

[3 marksJ 

(ii) Explain why photoelectrons released have different velocities even though an incident 
rad iation of fixed frequency is used. [1 mark] 

(c) A light of wavelength 450 om fall s on ceasium with a work function of 2.0 eV. 

Ca1culate 
(0 the threshold frequency, 

(ii) the maximum kinetic energy of the liberated electrons. 

(iii) the stopping potential. 

(d) What is the de Broglie wavelength of an electron with a kinetic energy of 120 eV ? 

[3 marks1 

[2 marksJ 

[2 marksJ 

[3 marksJ 

14 (a) Radioactivity is a random and spontaneous process. Explain the meaning of random and 
spontaneous in the above statement. [2 marks] 

(b) All rad ioactive decay can be represented by the equation dN = .'J..N 
dl 

(i) What is represented by dN and N? 
dl 

[2 marksJ 

(ii) By using the above equalion. deri ve the relationship between l. and its half life T
j

. 

[3 marksJ 

(e) One of the dangers of radioactive fallout from a nuclear bomb is its SIO Sr which decays with a 

28.7 year half· life. A mega· ton bomb produces approximately 400 g of SIOSr . If the fallout spreads 
uniformly over a 200 knl area, 

(i) what will be the count·rate in S!Ci m-2,! 

[I Ci = 3.7 x 1010 ,. 'J 
(ij) how long will it take for the activity of 90 Sr 

2.0 j.lCi m-2? 

Ol'nn 

[5 marksJ 

to reach agricultural safe level of 
[3 marksJ 
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