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Thinking ahead 334 Nguyen Trai, Hanoi, Vietnam

29th January 2008

Announcement

Mock Entrance Examination to NUS, NTU

General

In this examination you will have the opportunity to do the tests that resemble the real
tests to be administered on the 20th and 21st of February 2008 (for NUS), and 29th, 30th of
February, 2008 (for NTU) in Vietnam. You are required to read questions and write your
answers in English.

• Date: 21 January, 2008

• Venue: Room 421, Building T1, Hanoi University of Science,
334 Nguyen Trai, Thanh Xuan Hanoi.

Mathematics, Physics, English

Subject Time Questions Language Venue

Mathematics 7.30-9.30 5 English Room 421, T1
Physics 10.00-12.00 34 English Room 421, T1
English 14.00-16.00 35 English Room 421, T1

Test Fee

The fee is 90,000 VND, payable at the time of registration. You need to register at least one
day before the examination date.

Test Report

Your score as well as feedback on your performance will be addressed to you within three
business days commencing from the date of the test.

————————————————————————————————————

How to reach us?

Ms. Mai Huong, Room 406 E, Building T1
Hanoi University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi
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Mathematics Paper

Time Allowed: 2 hours

INSTRUCTIONS

1. This paper consists of FIVE (5) questions and comprises TWO (2) pages.

2. Answer any FOUR (4) question only.

3. The marks are allocated at the end of each part/question.

4. Answers will be graded for content and appropriate presentation.

————————————————————

Question 1

(a) Sketch the graph of the function y = f (x) = x2

x+1 . Determine and show clearly on your
diagram, the asymptotes, intercepts with the coordinate axes, and the coordinates of the
stationary point(s), if any.

(13 marks)

(b) From the graph of f , sketch the graph of the function y = g(x) = x√
x+1

.

(12 marks)

Question 2

(a) For which n ≥ 1, does the polynomial (x + 1)n − xn − 1 have a multiple real root?

(10 marks)

(b) Find the first three terms in the expansion of

f (x) =
(1 + x)

3
4 +

√
1 − 5x

(1 − x)2

as power of x.
Use your expansion above to estimate the numerical value of f (0.01), giving your an-
swer correct to four decimal places.

(15 marks)

Question 3

(a) Find the probability that in a group of n people there are two with the same birthday.
Ignore leap years.

(8 marks)
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(b) Find the inverse of the matrix

A =





−2 1 3
3 0 0
2 2 4



 .

(8 marks)

(c) Solve the system of equations

2x − y − 3z = 3, 5x − y − 3z = 15, 4x + 4y + 8z = 7.

(9 marks)

Question 4

(a) Determine the sum

lim
n→+∞

(

1

n + 1
+

1

n + 2
+ · · · +

1

2n

)

.

(8 marks)

(b) Solve the equation
z3 = 8(1 − z)3

giving the roots in the form a + ib, where a and b are real numbers.

(8 marks)

(c) The equation of a curve is
2x2 + 8xy + 5y2 = −3.

Find the equations of the two tangents which are parallel to the x-axis.

(9 marks)

Question 5

(a) Find the volume of the solid generated by revolving the solid generated by (x − 2)2 +
y2 + z2 ≤ 1 about the z-axis.

(9 marks)

(b) Evaluate
∫

sin 7x

sin x
dx.

(7 marks)

(c) The points A has position vector 9i − 7j − 2k.
The line ∆ has equation

r = (3i − j + k) + t(−2i + j + 2k)

Find the distance between the point A and the line ∆.

(9 marks)
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Physics Paper

Time Allowed: 2 hours

INSTRUCTIONS

1. This paper has three sections - A, B, and C, comprises six printed pages.

2. Attempt all sections.

3. Answer all questions in section A. Marks will not be deducted for wrong answers.

4. Answer all questions in section B and C. Write your answers on the answer paper. Write
the question number clearly.

—————————————————————————————–

mass of election me = 9.1 × 10−31 kg
mass of proton mp = 1.7 × 10−27 kg
electronic charge e = 1.6 × 10−19 kg
speed of light c = 3.0 × 108 m/s
Coulomb’s constant k = 9.0 × 109 N· m2/C2

permittivity constant ǫ0 = 8.9 × 10−12 C2/N · m2

permeability constant µ0 = 4π × 10−7 T · m/A
gravitational constant G = 6.7 × 10−11 N · m2/kg2

acceleration due to gravity g = 10m/s2

speed of sound (20◦C) vs = 340 m/s
Planck contant h̄ = 6.6 × 10−34 J · s

—————————————————————————————–

Section A

1. The gravitational force of attraction between two objects would be increased by

(a) doubling the mass of both objects, only

(b) doubling the distance between the objects, only

(c) doubling the mass of both objects and doubling the distance between the objects

(d) doubling the mass of one object and doubling the distance between the objects

2. A skier starting from rest skis straight down a slope 50. meters long in 5.0 seconds.
What is the magnitude of the acceleration of the skier?

(a) 20. m/s2

(b) 5.0 m/s2

(c) 9.8 m/s2

(d) 4.0 m/s2

3. How much work is done on a downhill skier by an average braking force of 9.8 × 102

newtons to stop her in a distance of 10. meters?
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(a) 1.0 × 10.1 J

(b) 9.8 × 10.1 J

(c) 1.0 × 10.3 J

(d) 9.8 × 10.3 J

4. A converging lens forms an image of an object on a screen. The image is real and has
twice the size of the object. If the positions of the screen and the object are interchanged,
leaving the lens in its original position, what is the new image size on the screen?

(a) Twice the object size.

(b) Same as the object size.

(c) Half the object size.

(d) Can’t say as it depends on the focal length of the lens.

5. Two objects of equal mass, and heading towards each other with equal speeds, undergo
a head-on collision. Which of the following statements is correct?

(a) Their final velocities must be zero.

(b) Their final velocities may be zero.

(c) Each must have a final velocity equal to the other’s initial velocity.

(d) Their velocities must be reduced in magnitude.

6. A positive point charge +Q is placed at x = 0 and a negative point charge −Q is placed
at x = a. The magnitude of the electrostatic force between the two is F. If another point
charge +Q is placed at x = −a, the net force on the charge at the origin (x = 0) is,

(a) 2F in the negative x-direction.

(b) F in the positive x-direction.

(c) 5F/4 in the positive x-direction.

(d) 2F in the positive x-direction.

7. A spring has a spring constant of 120 newtons per meter. How much potential energy
is stored in the spring as it is stretched 0.20 meter?

(a) 2.4 J

(b) 4.8 J

(c) 12 J

(d) 24 J

8. Two identical loudspeakers are supplied with identical sinusoidal signals. They are
placed close to one another in a room and it is noted that there are regions of increased
and decreased sound intensity in the vicinity of the speakers. Which of the following
actions will not change this pattern?

(a) Moving one of the speakers.

(b) Changing the amplitude of the signal.
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(c) Changing the frequency of the signal.

(d) Replacing the air in the room with Helium gas.

9. An ideal Ammeter - a device to measure current in an electrical circuit - should have an
internal resistance which is

(a) zero.

(b) infinite.

(c) equal to the resistance of the circuit’s load.

(d) equal to the internal resistance of the circuit’s power source.

10. Suppose that the “Man Who Skied Down Everest" went straight down an incline of 400
to the horizontal and subject to a coefficient of kinetic friction of 0.10. Starting from rest,
how long did it take him to reach a speed of 50 km/hr (Ignore air resistance)?

(a) 2.5 s

(b) 9.0 s

(c) 1.5 × 102 s

(d) 2.0 s

11. A stone is thrown vertically downward from the edge of a cliff with an initial speed of
10 m/s. Just before hitting the ground, it has a final speed of 30 m/s. If instead, the
stone were thrown horizontally outwards from the top of the cliff with the same initial
speed as before, what final speed would it have immediately before hitting the ground?

(a) 10 m/s

(b) 20 m/s

(c) 30 m/s

(d) 40 m/s

12. Which of the following has units of magnetic field?

(a) kg C−1s−1

(b) kg A−1s−1

(c) N C−1m−1

(d) J A−1m−1

13. Exposed to sunlight for an equal time interval, sand will be warmer than water. Why?

(a) Because sand has a higher specific heat capacity and is less transparent to light
than water.

(b) Because water has a higher specific heat capacity and is more transparent to light
than sand.

(c) Because sand has a higher heat capacity than water.

(d) Because water has a higher heat capacity than sand.
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14. Consider the following types of electromagnetic radiation: radio waves, infra-red, visi-
ble light. Which of the following statements are true?

i) only radio waves can be used to transmit audio information.

ii) only infra-red radiation is emitted by very hot objects.

iii) only visible light can be detected by humans.

(a) only i) is true.

(b) only ii) is true.

(c) only iii) is true.

(d) None of the statements are true.

15. A hypothetical star system with five planets revolving along different circular orbits
around the star has the following distances from the star to each of the five planets
equal to R1, 2R1, 4R1, 5R1 and 6R1, successively. Find out a pair of planets that has a
period of revolution’s ratio approximately equals to 5.2.

(a) Planet 2 and planet 1

(b) Planet 4 and planet 1

(c) Planet 5 and planet 2

(d) Planet 5 and planet 4

16. An electron in a hydrogen atom drops from the n = 3 energy level to the n = 2 energy
level. The energy of the emitted photon is

(a) 1.51 eV

(b) 1.89 eV

(c) 3.40 eV

(d) 4.91 eV

17. Which phenomenon can not be exhibited by longitudinal waves?

(a) reflection

(b) refraction

(c) diffraction

(d) polarization

18. What is the energy of a photon with a frequency of 5.00 × 1014 hertz?

(a) 3.32 eV

(b) 3.00 × 1048 J

(c) 3.20 × 10−6 eV

(d) 3.32 × 10−19 J
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19. Near the geographic north pole is the magnetic north pole which is, in fact, a south mag-
netic pole. At this point, the earth’s magnetic field points straight down. An electron
is projected southwards and horizontally from the magnetic north pole. The magnetic
force on the electron will cause it to be deflected to the,

(a) Up

(b) Down

(c) East

(d) West

20. What particle is represented by X in the nuclear reaction?

9

4
Be +

4

2
He →

12

6
C + X.

(a) 0
−1 e

(b) 1
1 H

(c) 1
0 n

(d) 2
1 H

Section B and C

B1.

1. Distinguish between velocity and speed.

2. Define pressure. What causes pressure of gas?

3. List the fators which determine the magnitude of the pressure of gas in a closed con-
tainer. State the dependence of the pressure of gas on each factor?

B2. The half-life of a particular radioactive material is 6.0 hours. At initial, number of moles
of a sample of the material is 1.5 × 10−2.

1. What fraction of a sample of the material would remain after 1 day?

2. How long does the sample take to decrease to one tenth of its mass?

3. How many particles of the sample are decayed

(a) after 1 second

(b) after a half of day?
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B3. A traffic light weighing 125 N hangs from a cable tied to two other cables fastened to a
support. The upper cables make angles of 37◦ and 53◦ with the horizontal.

b

b b

53◦37◦

T1 T2

T3

1. Find the tension in the three cables.

2. In what situation does T1 = T2?

C1. Four charges, each of charge +e, are at the four corners of a square of side a = 1 cm. The
four charges are fixed in place and are considered to be of point-size. Gravity plays no role in
this question.

b b

bb

a

a p+

p+ e+

e+

1. Sketch a diagram of the electric field due to this charge system.

2. What is the net force acting upon one of the charges?

3. What is the electrostatic potential energy of this charge system?

4. Now suppose that two of the charges are protons and the other two are positrons. A
positron is the electron’s anti-particle. It has the same mass as an electron but a charge
of +e. The four charges are suddenly released. What are their speeds when they are a
significant distance apart from one another?

(Suggestion: The positrons are many orders of magnitude less massive than the protons so that very shortly after

being released, they will have moved very far away and reached a high velocity).
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Answers & Solutions


