International Junior Science Olympiad- Hong Kong Screening
Sample Questions

Timeallowed: 1 hour 15 minutes

Format of the Test Paper:

Part (A) 30 Multiple Choice Questions(30 marks)

Instruction: Put your answers on the MC Answer Sheet. Each question carriesklL mar
Choose the BEST answers. No marks will be deducted for incorrect answers.

Part (B) 3 Structured-type Questions(30 marks)
Instruction:  Put your answers on the Answer Shelsie aseparatepage for each question.
You must answetll questions in Englig or otherwiseall in Chinese

Full Marks: 60
(A) Sample Multiple Choice Questions

1. When people look at the following squares, same small &y fare seeno
intersections of the white lines.

The most probable reason is that

A The eyereceives wrong signals thidie intersection point@regray.
B The nerves transfer the signals wrongly.

C The brain interprs thatthe intersection points aggay.

D The eye has a defect in colour detection.

2. Whatis the major source of tidal ergy on Eart

The radiation from the Sun

The gravitation due to the Moon
The rotation of the Earth

The internal energy of the water
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3. Which of the following substansés the LEAST reactive

A Nitrogen
B Hydrogen
C Oxygen

D Chlorine

Study the following information and answer questions 4 to 6.

About 2000 years ago there was a famous judge in China. His name was Cheung Kui (

). He once took charge of a case in which a woman was suspected to kill her husband
and then burn the body in their house. She pleaded not guilty arttieshigsband was
burned to death by accident.
Judge Cheung performed an experiment to collect evidence for this case. Two pigs of
similar size and weight were found. One pig (pig A) was first killed and then put in a hut
with many wood logsAnother pig (Pig B), which wadiB alive, was put in another hut
with many wood logs, too. Both huts were set on fire. The two dead pigs were then
examined and Judge Cheung gathered evidence that it was indeed a murder case and the
woman was convicted of the murder of her husband.

4. Wha observation if there is any would you expect to notice from the two pigs after the
fire?

A No observable difference between the bodies of Pig A and Pig B after the

B Ashes were found inside the mouth and nose of Pig B whilst there was |
found inside the mouth and nose of Pig A.

C Ashes were found inside the mouth and nose of Pig A whilst there was 1

found inside the mouth and nose of Pig B.
D The skin colour of Pig A is darker than that of Pig B after the fire.
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5. Judge Cheum did get strong forensic evidence from the experimental result that the
woman was guilty. He used analogy to look for forensic evidence for the criminal case.
From the viewpoint of modern sciencemmenton the use of pigs to do experiment.

A The choie of using pigs to do this analogy experiment is very good bec
both pigs and humans are mammals.

B The choice of using pigs to do this analogy experiment is very good be
pigs and humans are genetically similar.

C The choice of using pigs to dbis analogy experiment is very good beca
pigs and humans are very similar physiologically.

D None of the above.

6. Which ofthefollowing is the majoethical concermvolved in the experiment?

A Are animal right activities likely to disrupt pigpeduction?

B Are the pigs being supplied with sufficient food for stronger body?
C Will the pigs be eaten after the experiment?

D Will the pigs suffer great pain after the huts are set on fire?

7. During a javelin competition, the athlete throws jéneelin in forward direction. When the
javelin leaves the athlg® hand, it continues flying. Which of the following statements
about the flight of the javelin is CORRECT?

The javelin is not affected by any external force.
The javelin is pushed faard by air.

The javelin maintains its inertia.

Total force is zero

OO0 w>

p.3



8. In a hammer throw competition, the athlete swings the hammer olackwise direction
as in the left diagram below. If the athlete stands in position O as shotke inght
diagram below, which point (A, B, C or D) should he/she release the hammer so that it
will land within the sector?

Hammer Sector

OO0 w>
OO0 w>

9. The densities of plastic and wobdbcks arel.2 g/cnt and 0.5 g/crhrespectively. If a
plastc block and a wooeh block of thesamevolumeare stuck together and then put into
water, which of the followindgiguresbest represents tlobservatiof?

(Thedensity of water is 1.6/cm’)
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10. Which of the following cell structuszan be found in plant celtaly?
(1) cell wall
(2) cell membrane
(3) chloroplast

(4) vacuole
A (1) and (3) only
B (2) and (4) only
C (3) and (4) only
D (1), (2) and (4) only

11.Which of the followingstatementsbout the features of MarsISCORRECT?

The surface of Mars appears red because of the presence of Iron (lIl) o>
There are polar ice caps bfars.

There is no atmosphere on Mars.

Mars takes longer to rotate arouhé Sun than the Earth does.

OO0 w>

p.5



Read the information below and answer questi@andl13.

Vitamin C is important in human nutrition. It is involved in the formation dfagen(

), the principal protein in connective tissue( ), and is required for the metabolism
of several amino acids and for the absorption of irofurittions as a reducing agent and can
preventvitamins A and E from oxidation. The suggested minimum datBkeof Vitamin C
for an adult is 60 mg/per dallowever, the dosage of most marketalfimamin C tabletis
250 mg or 500 mgwhich is many times the suggested daily dose. A large excessoflos
Vitamin Ccan be toxic to 5% of the populatiofhese pedp are deficient obn enzymeand
thussusceptible to strong reducing agents.

The formula for Vitamin C is

i \O Vitamin C

12. The chemical formula of Vitamin C is

A CeHsO3
B CeHgOs
C C3H30

D C3H40s

13.Which of the following statemens INCORRECT?

Vitamin C is required fotheabsorption of iron.

Taking too much Wamin C may pose a health hazard.
We need at least 60 mg/per day of Vitamin C.
Vitamin Cslows downrthe formation of the collagen.

OO0 w>
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14.Which of the following corhinations correctly describ¢he adaptation aéinorganism to
its mode of nutrition?

Organism Adaptation to its mode of nutrition
A. tapeworm has suckers to absorb nutrients from the.h
B. cow haspointed teetlto cut grass
C. maize has green leas to carry out photosynthesi
D. honey bee has a needle to kill its prey.

15. Melaming )(C3NgHe) is a chemical widely used industry forthe manufacture

of resins and plastics. hecent yeardt was found thammelamine hd been illegally added
to milk products in order to significantly boost the apparent level of praecausehe
protein level oimilk was determined by analysing the amount of

A Carbon

B Hydrogen
C Oxygen
D Nitrogen

16. Scientistsare concerned with atomic and subatomicelevand correspondingly small
units. Nanetechnology, using nano units, is being researched and developed by chemists
and engineers and is being believed by medicinal researchers as a possible useful tool in
surgery 1 nanometer = 1nm = fm
How muchis 0.000025m in terms of nanometers?

A 2.50<10 nm
B 1.25x10 nm
C 2.50x1G nm
D 1.35x10" nm

17.Exercises good for our health because it can increase

the blood pressure of our body.

the strength of our heart.

the removal ofninerak through sweating.
the rate of formation of urine.

OO ® >

p.7



18.The diagram shows the distribution drticles of nitrogen gas in a sealed container at
10°C and 30 atmospheric pressure.

Suppose the gas the sealed contaimewas heated td0°C. Which of the following
diagrams below best illustrates the new distribution of the particles of nitrogen gas?
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19. A sample of water (kD) is completely vaparedto the gas stat@sidea closed container
as showrbelow

vapourize /_\

-
SR
2

Liquid, H,O

Which of the following diagrams best represents the same area of the magnified view of

the vapar?
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20.When a gun is fireda shower of fineand vaporized particles is redsed. The particles
condense in the air and slowly settle as dust. If an analysis of the dust at a crime scene
reveals the presence of I€ad), antimony ) and bariund ), it is astrong evidence that

a gun has been firedhe following can be used asdafenseagainst such an evidence,
EXCEPT:

A A recent celebration at the crime scene used fireworks, which can lea
same residue.

B Shoescan transfer dust easily. Before attending the crime sdetectives hac
carried out shootingractice.

C Vehicle brake padg ) may contain these chemicali was found
thatthe property owneof thecrime scenevas a car mechanic.

D Residues containing lead, antimony and barium were found at other loc

where a gun has been fired.

21.The following diagrantepresentsiesolid statearrangement cdtomsin a piece ofjold.

OOOOG*goId atom
OOOOOOOOOOO

Which of the followingstatementss CORRECT?

The spaceamong goldatomscontainair.

Thegold atoms vibrate continuously about their positions.

A piece of gold can conduct electricity by the movement of gold atoms.
Gold atons would become lighter when gold solid melts.

OO0 w>

22.Which of the following organisms may cause dissasenan?
(1) virus  (2) fungus  (3) bacterium

(1) only
(3) only
(1) and (3) only
All of the above

OO0 w>
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23.Consider the following apparatus:

5.0g of
iron wool

5.0 gramof iron wool wasweighed and placed in a crucible. After strong egafor a
few minutesit turnedintoafida r k s u larslits masswasincreasedo 6.0 gram.
Heat

5.0g of

iron wool 6.0g of
dark
substance

Which of the following reas@best accousstfor the increasen mas®

A The increasén masswas due tdormation ofblack carbonduring heating
B During heating, ®ygen reactsvith iron to give iron oxides

C Dark substance traps some air and therefore weighs more.

D The heatappliedwas turned into 1.0 gram of dark substance.

24.1In human eyes, the light image is converted into nerve impulses by

A irs.

B lens.

C opticnerve.
D retina.
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25.The tablebelow shows the numbers of two species of barnacle found on a rocky

seashore.
Height above water |0 1 2 3 4 5 6 7 8 9
in low tide/ m
Numbers oBarnacle A3 13 23 (72 |77 |64 23 |12 |2 0
Numbers oBarnacle BO 0 12 |7 23 |44 56 |53 |29 |7

Which ofthefollowing factors affects the distribution of barnacles?

(W @R ve A

26.A light bulb is connected to the batteries with different combinations as shown.
internal resistance of the batteries can be negleétednge the brightness of the light

bulb in ascenichg order.

()
U

—ihh

(1)

(2)<@) <@
D<@)<@)
3)<(@) <@
(2)<@®) <@
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i

(2)
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Barnacle Aneeds more light thaBarnacle B
Barnacle Ais better camouflaged th&arnacle B
Barnacle Ahas a greater reproductive capacity tBamnacle B
Barnacle As less tolerant of desiccation thBarnacle B

The



27.Which of the following things are likely tcause tooth decay

A

B
C
D

Saliva, acid, sucrose
Amylase, glucose, virus
Swerose, bacteria, alkal
Sugar, acid, bactia

28.A boy grips a penwith two fingersas shownin the figureand the pen will not fall.

Which of the following statemesits CORRECT?

A

The force given out by the fingers equal to th
weight of the pen.

The force given out by the fingers is larger than
weight of the pen.

The friction exists between fingers and pen is e
to the weight of the pen.

The friction exists between fingers and pen is le
than tle weight of the pen.

29.Which of the following statements abdutmanswine flu iSINCORRECT?

OO0 w>

Human svine flu can be treateoly antibiotics

Human svine flu is caused by a kind of virus.

Human svine flu can be spread through personal contact.

A person could preveiiumanswine fluinfectionby notrubbing his eyes witt
his hands.

30.When the skin is infected Wyacteria the infected area will become swollen because

OO0 w>

the bloodcapillariesdilate

thebacteriaare killed.

tissue flud is accumulated in the infected area.
antibodies are produced in the infected area.
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(B) Sample Structured-type Questions

Question 1

John carried out aexperimento investigate temperature change of the mixture when hot
water at 56C was addetb the crushed ice at°’C. The experimental set up was shown
below:

i

thermometer

Syringecontaining—-
50°C hot water Stirrer

v

Crushed icaat
0°C

:]:I; - Vacuum flask
(o]
(o]
(o]
(o]

¢ NOT IN SCALE

At the beginning of the experiment, the crushed ice was@t 00.01 kg of hot water was
added to the vacuum flask each time and the mixturestivasd well. The temperature of

the mixture was recorded 1 minute after each addition of hot water. The following graph
shows the result of the experimeffthe room temperature is 26)

Temperature of miure /°C

»
>

Amount of water addedklg

[
0.05 01

Graph 1
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(@ (1) Write down he statés) of the mixture whe®.03 kg of hot watehad beeradded.
(2 mark)
(i) Give a reason why the temperature readings vedenl minuteand not
immediatelyafter each addition of hot water. (2 mark)
(b) What was the minimum amount of hoater needed for melting all the ice?
(2 mark)

(c) Given that

the heat energy, E, released when the temperatundgfof liquid is dropped
by OT °C can be found by the formulg,= cmOT (cis a fixed value called
Gpecific heat capacidpf the liquid)

the heat energ¥, required to melin kg of substance at its melting point can
be found by the formuld&=ml (I is a fixed value calledpecific latent heat of
fusionbof the substance)

5

(i) Calculate the heat energy released when 0.05 kgtokater is cooled from
50°C to °C. (iSpecific heat capacityof water 4200 Jkg°C*) (1 mark)

(i) Let the mass of the ice used in the experiments,lverite down the expression
for the heat energy required to melt the ice completetgrims ofm.

(ASpecific latent heat of fusi@rof ice : 3.34x10J kg") (1 mark)
(i) If all the heat energy released by the hot water is used taheete, estimate the
mass of ice used in the experiment. (2

marks)
(d) If water hotte than 50C is used to repeat the experiment, sketch a new oar@raph 1
to show thechange in temperature e wateris slowlyadded.
(2 marks)
(e) State on&actor that should be kept unchangedhe experiment. (2 mark)
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Question2

The table below gives some information about five metals.

Relative resistance Relative Relative
Metal Abundance i Price to corrosion strength of | densityof
t he e a| perkg (1 = least resistant| metal metal
crust (%) €)) 4 = most resistant| (1 =lowest | (1 =lowest
4 = highes) | 4= highest)

Aluminium |8.1 170 3 2 1
Copper 0.0055 140 3 3 3
Gold 0.0000004 1100000 4 1 4
Iron 5.0 20 1 4 3
Zinc 0.007 160 2 2 2

@

(b)

(©)

(d)

()

(f)

Although gold has a very low abundance in the earth's crust, gold wasetisd by man
along time ago. Why? (2 mark)

Which of the metals in the above table is the most suitable for making hot water pipes?
Explain your answer. (2 marks)

Give twoadvantages of aluminium over iron for makinghércans (2 marks)

Describe an experiment to show that zinc is more reactive than iron.(2 marks)

Based on the information given in the table, suggest ONE factor that affects the price of
a metal. (2 mark)

Suggest TWO othegattors (not indicated in the table) that can also affect the price of a
metal. (2 marks)
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Question3

The drawing shows four common plants found in the Mojave Desert.

(&) Give two environmental conditions at desert that would lead to wetertd
(2 marks)

(b) Stateandexplainthree structural features of the plants adapted to desert conditions.
(6 marks)

(c) Resurrection plants can lose up to 95% of their water content without dying. They can
survive for many years in this desiccatedestand will revive within hours of rainfall.
Suggest which of the plants W, X, Y or Z is most likely to be a resurrection plant. Give a
reason for your choice.

(2 marks)
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