ot w ' # A "F OB G
The Hong Kong Academy for Gifted Education

International Junior Science Olympiad 2019 -
Hong Kong Screening

Question Book

Contestant No.

Rules and Regulations:

1. The contest is a 1 hour written test.

2. The paper consists of 45 multiple-choice questions.
3. Questions are in bilingual version.

4. Only calculators approved by The Hong Kong Examinations
and Assessment Authority with “HKEAA APPROVED” logo may
be used for the contest. Measuring instruments like rulers,
compasses, etc. can also be used. No stationeries will be
provided.

Co-organised by The Hong Kong Academy for Gifted Education,
the Gifted Education Section of the Education Bureau, and
the Hong Kong Association for Science and Mathematics Education



o ' OB B " B

The Hong Kong Academy for Gifted Education

2019 EFEHIFRIEZBEMICT - BAENE

&R
i

]

[(~F

SERmS
EBAESFAl

1. EEELIESUP T - PRI —/ N -

2. FplEita 45 B IHEHEE -

3. HH I

4. LLEE > SAENERERESHGHZERE AT > Bl

‘HKEAAAPPROVED” HystHEs - R ~ B EEZ T AR
B2 F - KRG TRBHERTCA -

TREEREREN - R REEREEAE RS EEg O



090) | (652) | (85 | (s | (zst) | (150 | (W) | Uvd) | (%) | Gyo) | (gD | 08ez | (e | ozee
I ON PIAI g SH 1o} bit: | w) Ty ng an o ed 9L
€01 701 101 001 66 86 L6 96 S6 ¥6 £6 6 16 06 | #+
O'SLL | OELL | 6891 | €491 | 6991 | ST9T | 6851 | €4ST | 0ZST | %05t | (GvL) | <bl | 60%1 | 10OvL
10 qx wy, ag ol Aa | q1 PO g wg wg PN id 0 ‘
1L 0L 69 39 L9 99 .59 $9 £9 79 I9 09 65 8S |
(o) | 9ty | e | ©eo) | (7o)
aq M oy g 1q
So1 Y01 | wx 68 38 L8
(zer) | (072) | (600 | 060C | TLOZ | ¥¥0C | 900T | OL6L | L'S6L | C261 | 2081 | 2981 | 6€81 | 6087 | 8.1 | 68l | ©Le1 | 6zel
wy v oJ £ 1 ad L g ny E Iy 5O £t M| BL haz 281 214 53
98 58 ¥8 €8 78 I8 08 6L 8L LL 9L SL L €L Tl | % LS 9 s
SIET | 6921 | 9LZU | 82T | LSIT | %Il | vZII | 6401 | ¥90I | 6201 | 1101 86) | 656 | 676 Ti6| 688 | 9.8 | £S8
)4 I 2L g8 us g PD By Pd b oy oA oAl aN | 9z A g 99
¥ €5 75 Is 0 6 8P Ly 9% St b 44 (4% 182 o 6 8t LE
8Eq | 66L | O06L| 6FL| 9TL| L69 | ¥S9| SE€9| L8| 68 | 8SS| 6¥5 | 0S| 605! 6Ly | O0Sy | 10F | 16t
B’ ag a8 sy 39 13 uz 'e) IN 0D a WAL 10D A 1, og &) b
9t | sg e €5 (43 1€ 0€ 67 97 LT 97 o4 ¥z £7 (44 1z 07 61
00 | SSe| I1zZe| 0IE| 18| 0Lz , , ¢yT | 0'EC
1y o] S d IS 1\ : BIAl N
81 L1 91 ST 21 €1 E B[R sseworoie salyerer 71| .11
702 | 061 ] 09I | O¥I | 0cCt | 801 . 06 6'9
aN i o N D q . og 11
01 6 8 L 9 S ¥ £
oy | A IA A Al 0l 01 I I
3H o -
Z el

- v
£ £ JOQUIY oliose \

MM IV OIOTIAd

¥ dnowo



List of formulae and relationships which may be useful

HRER FEY AT B AT

The difference in energy due to temperature change
S U AT Y e E 22 R
AE = mC(AT)

The difference in energy due to state change
PIRECLEE AT A RE B 7=
AE = {(Am)

Linear motion with constant acceleration

IERCS D)) IVESE £

1
v=u-+at,s=ut+ Eatz,V2=u2+2as.

Kinetic energy BfE = %mv2
Potential energy J&5E = mgh
Force /7 : F=ma

Electrical resistance Z&[H
R=V/1

R=Ri+R2 in series

I/R=1/R1 + 1/R2 in parallel i}z

Electrical power IR : P=1V = V%R =R
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Multiple Choice Questions (45 marks)

Please put your answers on the MC Answer Sheet. Each question carries
1 mark. Choose the BEST answers. No marks will be deducted for
incorrect answers.

1. John has a red hat and two yellow hats. He also has a green shirt, a blue
shirt and a yellow shirt. How many different combinations of colour can
John wear a hat and a shirt together?

o0 >
S O bW

2. Four coins are tossed simultaneously. Which of the following outcomes has
the highest probability?

getting no head
getting exactly one tail
getting 2 heads and 2 tails

o0 >

All the above 3 outcomes have the same probability

3. What type of lens is used to correct short-sightedness?

Concave lens
Convex lens
Plane lens

All of the above

o0 >

4. If you are standing 1 metre in front of a plane mirror and looking into it, the

image you see willbe _ metre(s) away from the mirror on the other side.
A 4

B. 2

C. 1

D. 05
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5. A puppy walks due North for 10 metres, then due East for 20 metres and
then due South for 15 metres. What is the distance between the puppy’s
end position and the starting point?

A. 194 m
B. 20.6m
C. 224 m
D. 45m

6. A ball is kicked from ground level at the coordinate origin O. The figure
shows the path of the ball. Rank the points M, N, and P on the path
according to the magnitude of acceleration of the ball at these points. You
can ignore the effect of air resistance.

v

A
N
M
P
9) >\
A. M=N=P
B. M>P>N
C. P>M>N
D. N>M>P

7. A box moves along a rough horizontal surface with a certain initial speed.
How do the speed and the magnitude of acceleration of the box change
during the motion? You can ignore the effect of air resistance.

A. Both the speed and the magnitude of acceleration of the box are
decreasing.

B. Both the speed and the magnitude of acceleration of the box remain
unchanged.

C. The speed is decreasing, while the magnitude of acceleration is
increasing.

D. The speed is decreasing, while the magnitude of acceleration is
unchanged.
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8. A coin is thrown vertically upward from the ground. When the coin reaches
the highest point,

o0 >

the net force acting on the coin is zero.

the net force acting on the coin is maximum.

the net force acting on the coin is minimum.

the net force acting on the coin is equal to its weight.

9. Two boxes A and B are put side by side on a horizontal surface. If a
horizontal force F is applied to A,

o0 >

box A exerts more force on box B than B exerts on A.
box A exerts less force on box B than B exerts on A.
box A exerts as much force on box B as B exerts on A.
Answer depends on the magnitude of the force F.

10. The figure shows the speed v of a particle as a function of time t. Which of
the following statements concerning points M, N, O, and P is correct?

o0 >

o P

The acceleration of the particle at M is the largest.

The acceleration of the particle at P is the largest.

The acceleration of the particle at O is larger than that at N.
The accelerations of the particle at M and P are equal.
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11.There are one battery, three identical light bulbs, and a switch in the
following circuit.

Y Z
O
O

Which of the following statements is/are correct?

()  When the switch is closed, X and Y have the same brightness.
() When the switch is closed, Y is dimmer than Z.

(I When the switch is open, X is dimmer than Z.

() only

(1) only

(1) and (Il) only
(1) and (l11) only

o0 >

12.A small metal ball is hanged from the ceiling by a string. The ball is set to
swing back and forth. At the moment when the ball reaches the highest
point on the right, the string breaks. Which line best represents the
subsequent trajectory of the ball?
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13.An apple falls from a tree and falls freely under the gravity. During the fall,

its kinetic energy increases and total mechanical energy increases.
its kinetic energy increases and potential energy decreases.

its kinetic energy decreases and total mechanical energy decreases.
its kinetic energy decreases and potential energy increases.

o0 >

14.In the following figure, what is the potential difference across the 3 Q
resistor?

3Q

| |

—J

10 2;’ 20

A 2V
B. 1V
C. 12V
D. 13V

15. A stone is thrown upward with an initial speed v, and it reaches a height h
above the initial point. The same stone is thrown upward with a different
initial speed, and it reaches a height 2 h. What is the new initial speed?
Assume that the air resistance is negligible.

A. 2v
B. 2v
C. 2\2v
D. 4v
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16.Which one of the following chemical species does NOT contain 8
outermost shell electrons?

A. Te*
B. Ba*
C. He
D. Na*

17.Which one of the following pairs of symbols correctly represent the isotopes
of an element?

2%Na and %3Na
7Li and $Li

3Cu and 2iCu
2iMg and 3¢Mg

OO w2

18. Which of the following gases can relight a glowing splint?

A. Oxygen
B. Hydrogen
C. Fluorine
D. Chlorine

19.Under the same unit volume, which one of the following liquids is the
heaviest?

Mercury
Bromine
Liquid nitrogen
Liquid iodine

o0 >

Page 6



16.

17.

18.

19.

FELL MBS R S NE A B 8 KrEs -7

A Te*
B. Ba*
C. He
D. Na*

DU —$S IERER (AFR 7 Hh—f e =AY E LR

23Na F1 23Na
JLi 1 §Li
83Cu f1 Z3Cu

24Mg il 3¢Mg

OO0 W

DUTURSAAG ] < BRIE (R IA?

OO0
) OE

TEFE—BALRGHAEIL T > DUNI—/RAS A E?

OO0 w >
R o A

Cor G

B M

F6H



20.In an experiment, 32 g of element X reacts with 48 g of element Y to
produce 80 g of compound Z. If 16 g of element X and 100 g of element Y
are placed into a closed container and allowed to react under the same
reaction condition, what is the amount of element Y leftover after the
reaction?

A. Og

B. 24¢g
C. 52¢
D. 769

21.What is the percentage by mass of oxygen in aluminum oxide?
(Relative atomic masses: 0=16.0, AlI=27.0)

A, 32%
B. 47%
C. 64%
D. 73%

22.Which of the following is the appropriate method to separate petrol from
crude oil?

Simple distillation
Fractional distillation
Partial distillation
Complex distillation

o0 >

23.What is the pH value of normal rain water?

A. pH3

B. pH4.2
C. pH55
D. pH7.0
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24.The following experiment aims at studying the effect of metal on the rate of
rusting. An iron nail and a metal plate are embedded into the agar in the
petri dish (See figure). Which one of the following metal plates can speed
up the rusting of the iron nail fastest?

o0 >

Iron Nail —

f

/ \ Metal Strip
Agar -

Magnesium
Zinc

Iron
Copper

25.Referring to question 24, what is the role of agar?

o0 >

Electrolyte
Non-electrolyte
Heat insulator
Separator

26. Which of the following reactions does NOT involve oxidation-reduction?

o0 >

Burning sodium in chlorine

Combustion of wood

Thermal decomposition of solid KCIO3
Neutralisation of NaOH(aq) with H2SO4(aq)

Page 8
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27.The following table shows the results of the reactions of four different
metals with cold water, steam and hydrochloric acid.

Reaction with
Metal Hydrochloric
Cold water ) Steam
acid

W v Ve Ve
X X X X
Y X Ve Ve
Z X v X

v : Reaction occurs
x : Reaction does not occur

The arrangement of the reactivity of the metals in ascending order is
AL W, ZY, X

B. X,ZY,W
C. ZXY,W
D. WY, ZX

28.Which of the following is NOT a correct match between metal ions in water
and color?

Metal lons Color
A. Na* Colorless
B. Cu® Blue
C. Cr¥ Purple
D. Fe* Green
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29.The following closed container contains two gases. When the container is
cooled down to 5°C, one of the gases condenses.

2
S
||
_ N
“.‘/ © g Condense
' [ -]
. @
\ ° ¢
R /

Which of the following diagrams best represents the same area of the
magnified view of the liquid in the right figure with a circle?

‘0
Ooo
00
A.
e ©
©
B.
e ¢
¢ ©
C.
<
O°°
000
¢
D.

30. Which one of the following interactions explains the property of high melting
point of plastic?

lonic bond
Covalent bond
Van der Waals’ forces

o0 >

Hydrogen bonding

Page 10
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31.

Three types of human cells are shown above. Which of the following
descriptions are correct about them?

() All of them are involved in delivery of materials.

(I) None of them can undergo cell division.

(11ry All of them have cell membrane.

(IV) All of them have nucleus.

(1) and (l11) only.

(1) and (V) only.

(1) and (l11) only.

(1), (1ry and (1V) only.

o0 >

32.A researcher examines the epidermis of a root tip under the light
microscope. To observe less cells within the field of view, he should

use an objective lens with a lower magnification.
use an objective lens with a higher magnification.
reduce the distance between the slide and the objective lens.

o0 >

increase the distance between the slide and the objective lens.
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33.100 grams of potato strips had been immersed in solution with high
concentration of sucrose for one hour. Which of the following answers is the
possible weight of potato strips after the immersion?

o0 >

105 grams
100 grams
95 grams
10 grams

34.What is gas W?

o0 >

| light impermeable
wooden box
gas W
water
aquatic plant

Water vapour
Nitrogen
Carbon dioxide
Oxygen

35.Potato plants can be reproduced sexually or asexually. Which of the
following statements is correct for sexual reproduction of potato plants?

A.

o O

The chance of dispersal of offspring is higher compared with those
produced asexually.

The offspring always preserve the good traits from their parents.

Two parents are always involved.

Chromosome number of the cells of offspring is half of that of parents.
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36. The dichotomous key below lists some features of vertebrates L, M, N, O:
Ta With dry SKin.......oo
Tb withmoist skin..........oooiiii
2a withfeather.............o
2b withoutfeather............ooi i
3a WIthscales.......coooniii
3b withoutscales. ...

oOZ=r wnN

These four animals are most likely belonging to

L M N O
A. birds fish reptiles amphibians
B. birds reptiles fish amphibians
C. fish amphibians birds reptiles
D. reptiles birds amphibians fish

37.A variant form of a gene is called allele. Peter has blue eyes as he has
inherited two alleles for blue eyes from his parents. Given that both of his
parents have brown eyes, which of the following statements is/are correct?
(I) Each of his parents has passed one allele for blue eyes to Peter.

(Il) For his parents, the expression of the allele for blue eyes is masked by
that for brown eyes.

(111) All siblings of Peter have blue eyes.

(IV) All children of Peter will have blue eyes.

() only.

(1) & (I1) only.

(1) & (1V) only.
(N, (I & (1V) only.

o0 >
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38.Species 1 to 4 are the living species of phylogenetic tree T. Which of the
following statements is/are correct about T?

Phylogenetic tree T

() Species 2, not species 4, shares a common ancestor with species 3.

(I) Species 4 is the most advanced species among all living species in the
phylogenetic tree T.

() There are three speciation events shown in the phylogenetic tree T.

A. (1) only.

B. (Ill) only.

C. (1) &(ll) only.

D. (1), (I1) & (1) only.
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39.0smoregulation is the process of maintaining an internal balance of salt
and water in the body. With reference to the processes of osmoregulation in
marine and freshwater fish as shown below, which of the following
statements (A to C) is incorrect?

Osmotic

o
Body fluids less water loss

salty than sea water+'

) » 4. Drinks
seawater+

Salt excretion
by gills+

Low urine produoction by

kidneys+

Osmoregulation by Marine Fish+

Osmotic

Body fluids more )
N water gain+

salty than fresh water+

Does not
drink water+

Salt absorption
by gills

High urine production by

kidneys+

Osmoregulation by Freshwater Fish+

A. Kidneys and gills play active roles in osmoregulation in both marine
and freshwater fish.

B. Brackish water fish should be able to switch between different ways of
osmoregulation according to the exact salinity they experience.

C. Fish living in an isotonic environment (which is as salty as body fluids)
does not need to osmoregulate.

D. All statements above are correct.
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40.Oceanic islands are isolated ecosystems where population size is small

and species composition are affected by immigration and evolution. It was
reported that 80% of animal extinction after year 1500 A.D. occur in islands,
the following statements account for the high extinction rate in oceanic
islands except:

A.

o O

Animals in islands are usually adapted to live in very specific
ecological niches.

Animals in islands usually do not have strong defenses against
predators.

Genetic variability in island populations is usually low.
Evolution usually occurs slowly in oceanic islands.

41.What is the ultimate source of all genetic variation?

o0 >

Selection.

Mutation.

Sexual reproduction.
Mass extinction.

42.Which of the following statements correctly describes the common feature
shared by proteins, carbohydrates and nucleic acids?

o0 >

They all contain sulfur.

They all contain carbon.

They all contain branched molecules.
They are all double-stranded.
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43.Bats give off ultrasound and detect obstacles and prey by picking up the
ultrasound waves bounced back from objects. The figure below shows the
changes in frequency, pulse duration and emission rate during the prey
capturing process. The following statements correctly describe the
characters of the ultrasonic waves except

N 100 -

E Pulse Duration Em|ss|on rate

: 90 = S-S NN

£ w| P T T\ ARTRLALRUARUNIY

g o \ LRI T TRET RN “l

- 0 | er o _imm
Search approach capture

Time (Millisecond)

Ultrasonic profile during prey capture of a bat

A. There is a trend of increasing in ultrasonic frequency from the search
to the capture phase.

B. Inthe search phase, the pulse duration is the longest and the emission
rate is the lowest.

O

The bat is sensitive to its own outgoing ultrasonic pulses.
Overlapping of ultrasonic signals occur only in the capture phase.

o
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44.The figure below shows a section of DNA molecule undergoing replication.
Which of the following pairs of DNA strands should have the same base

/
3
S )

9

Strands 1 and 4.
Strands 2 and 4.
Strands 2 and 3.
Strands 1 and 2.

o0 >
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45.Ruminants are mammals which are specialized in eating plant materials.
Since animals do not have enzyme which can break down cellulose
molecules, ruminants rely on symbiotic micro-organisms to digest the cell
walls of plant materials and they have a complex stomach, as shown in
figure below. Which part of the ruminant stomach most likely corresponds
to the stomach in other mammals, which is highly acidic in nature in order
to facilitate the digestion of food materials?”

Path of materials during the digestion process in ruminants.

A. ChamberA.
B. Chamber B.
C. Chamber C.
D. ChamberD.

End of Paper
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Answer Sheet

1. D l16. C 3. C
2. C 17. B 32. B
3. A 18. A 33. C
4. C 19. A 34. C
5. B 20 D 35. A
6. A 2. B 36. B
7. D 22. B 37. B
8. D 23. C 38. B
9. C 24, D 39. C
10. D 25. A 40. D
11. C 26. D 41. B
12. B 27. B 42. B
13. B 28. C 43. C
14. B 29. A 44. B
15. A 30. C 45. D






