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Section A (20 marks)
Answer all questions.
For each question, there are four possible answers A, B, C and D. Choose the one you consider
correct and record your choice in soft pencil on the Multiple Choice Answer Sheet.

1 What are the changes to the energy of particles and attraction force between particles when
a liquid is cooled to become a solid?

energy of particles attraction force between particles
A decreases decreases
B decreases increases
C increases decreases
D increases increases
2 The diagram shows changes in states of matter.
solid - > liquid Q » gas
P

What are the processes represented by P and Q7

P Q
A boiling condensation
B condensation sublimation
C sublimation melting
D sublimation evaporation
3 Which statements describe matter correctly?

| All the particles of matter are in constant motion.
Il Forces of attraction hold all the particles in solid matter together.
Il Matter is made up of small discrete particles.

IV The patrticles in all matter are the same.

A I and Il only B I and Il only
C I, It and Il only D all of the above

BSS/2019/Mid-Year Exam/2E/Science
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4  The particles in a substance are arranged in an orderly manner at 20 °C while they are far apart
at 90 °C.

Which statement is a correct conclusion?

A The substance melts above 90 °C.

B The substance is a solid at 50 °C.

C The particles of the substance are closely packed at 10 °C.

D The particles of the substance have strong attractive forces between them at 100 °C.

5 Which diagram shown below represents molecules of a diatomic element?
S @ = o &
o o O 8 %
(&) e} b a 9
A B Cc D
6 The atoms of element X have proton number of 16.

Which statement about element X is incorrect?

A It can be found in Group VI of the Periodic Table.
B It can be found in Period 3 of the Periodic Table
C It forms an ion with a charge of -2.

D It has 6 protons in the outer shell of an atom.

7 The diagrams below show the electronic structures of four elements.
element 1 element 2 element 3 element 4

Which elements are metals?

A 1 and 2 only B 1and3only
C 1,2 and 4 only D 2and4only
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8 How many elements and atoms are there in a unit of magnesium phosphate, Mgs(PO4)>?
number of elements number of atoms
A 3 12
B 3 13
C 4 14
D 4 13
9 The table shows the electronic structures of four elements.

Which element is a noble gas?

number of electrons
element
first shell second shell
A 1 0
B 2 0
C 2 2
D 2 6

10 Which word equation represents a combustion reaction?

A copper carbonate > copper oxide + carbon dioxide
B iron + sulfur - iron sulfide

Cc magnesium + oxygen > magnesium oxide

D sodium + water - sodium hydroxide + hydrogen

1 Which statement does not describe dilute sodium hydroxide correctly?

A Bubbles are observed when a beaker of dilute nitric acid is added into it.
B It always turns red litmus paper blue.

C It is a corrosive liquid and is able to conduct electricity.

D It is one of the important raw materials to make soaps and detergents.

BSS/2019/Mid-Year Exam/2E/Science
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Which statement about physical changes is not correct?

A A physical change can be reversed easily.

B Dissolving alcohol in water is an example of a physical change.
C Heat is always given out to the surroundings.

D No new substance is formed.

The diagram shows how a beam of parallel rays bounces off a table top.

table top
Which statement about the reflection is correct?
A All the angles of incidence are equal.
B All the angles of reflection are equal.
C For each ray, the angle of incidence is equal to the angle of reflection.
D This is an example of regular reflection.

A ray of light is shone vertically at a plane mirror tilted at an angle of 30° to the bench.

light ray

bench

What is the angle of reflection?
A 25¢° B 3570
C 55° D 60°
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15 David dropped a coin into the pond. While searching for it in the pond, he positioned himself
at different locations, X and Y, as shown in the diagram.

position X A SV

position Y

~_

coin

What is true about the position of the image when viewed from positions X and Y?

from position X from position Y
A appears nearer to surface appears nearer to surface
B appears nearer to surface remains at the same position
C remains at the same position appears nearer to surface
D remains at the same position remains at the same position

16 A concave mirror is used in the car headlight.

What is the most important reason why the mirror must be concave?

A The image is magnified.

B The image is virtual.

Cc The light can be reflected off as convergent beam of light.
D

The light can be reflected off as parallel beam of light.

17 What is the approximate range of audible frequencies for a healthy person?
A 2Hzto 2 kHz
B 2 Hz to 20 000 Hz
(o 20 Hz to 20 kHz
D 20 kHz to 20 000 kHz

BSS/2019/Mid-Year Exam/2E/Science
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18 The diagram shows the internal structures of a human ear.

ear canal

ear bone

ear nerve

pinna cochlea

ear drum

Which function does not describe the respective part correctly?

part function
A ear bone to amplify the vibrations of sound waves
B ear drum to recive the vibrations of sound from ear canal
C cochlea to send the electrical signal to the brain
D pinna to collect sound waves from vibrating sources

19 A violin produces a note of frequency 256 Hz.
Which statement about the violin string is correct?

A It is 256 cm long.

B It is 256 m long.

C It produces sound waves travelling at 256 m/s.
D

It vibrates 256 times each second.

20 The sound wave from a piano has a higher frequency than that from a drum, but the sound
wave from a drum has larger vibrations than that from a piano.

Which instrument produces a higher pitch, and which instrument produces a louder sound?

higher pitch louder sound
A drum drum
B drum piano
C piano drum
D piano piano
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Section B [40 marks]
Answer all the questions in the spaces provided.

B1 Aliquid X, was allowed to cool in air. The temperature was measured every five minutes.
The graph below represents the cooling curve of X.

(a)

(b)

(c)

(d)

(e)

” T

70

60 |

(€]

50|

40

30t

temperature / °C

20

10 8 “ NEANERE
0 5 10 15 20 25 30
time / min

At which temperature did X start to freeze?

How much time does X take to freeze?

Using the graph above, deduce the room temperature.

At which section(s) of the graph does X exist as solid only.

X has a boling point of 126 °C.

(i) Explain, in terms of particle theory, how the movement of particles changes as
it is heated from 100 °C to 150 °C?

BSS/2019/Mid-Year Exam/2E/Science
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(ii) Draw a diagram in the box below to show the arrangement of particles X at
120 °C.

The symbols of six particles are shown below.
Na* Ca?* 0% Al Sk Ar

(@)  Which particles have more electrons than protons?

(1]

(b)  Which two ions have the same electronic structure?

(1

(c) Using ‘dot and cross’, draw the electronic structure of S2-in the space below.

(1]



B3 The table below shows the details of eight particles, Q, R, S, T, U, V, W and X. The letters

10

do not correspond to the symbols of the elements in the Periodic Table.

particles | nucleon number proton number t°tae||::t'r'::fsr of
Q 3 2 >
R 10 5 5
S 1 5 5
T 14 7 7
v 20 10 10
' 23 1 11
w 27 13 10
X 35 17 18

From the Table, choose the particie(s) that represent(s)

(a)

(b)

(c)

(d)

(e)

(f)

(9)

atom with a single neutron,

atom(s) from Group V of the Periodic Table,

atom(s) with an electronic structure of 2, 8,

atom(s) that form(s) a salt with chlorine,

ion with a single negative charge,

isotopes of the same element,

unreactive atom(s).

BSS/2019/Mid-Year Exam/2E/Science
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Some chemical reactions are listed below.

thermal decomposition oxidation

electrolysis

neutralisation combustion

Identify the type of reaction that had taken place for each of the description in the table.

description

type of chemical reaction
taken place

(a)

Some sugar crystals were heated to leave
behind carbon as a residue in an evaporating
dish. Water vapour was also produced.

(b)

The energy that is needed for cars to move is
provided by the reaction between petrol and
air.

(c)

When electricity is passed into water, two
gases, hydrogen and oxygen, can be
collected.

(d)

Iron nails turn rusty easily in the presence of
water and oxygen.

(a)

Several reactions involving hydrochloric acid are shown below.

AU

gasE

A

add calcium
carbonate

hydrochloric acid add substance F

iron chloride and gas G that

v

add magnesium
hydroxide

y
relieve acid reflux

Suggest the identities of E, F and G.

causes lighted splint to
extinguish with a ‘pop’ sound

(4]

(3]
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(ii) Describe a test to identify gas E.

test:

observation:

(b) Hydrochloric acid is produced in the stomach to aid food digestion. However, when
there is too much acid in the stomach, there will be discomfort due to acid reflux.

Doctor will often prescribe antacids to treat such conditions. Antacids neutralise
stomach acids and provide you with fast relief from gastritis pain.

These antacids commonly contain either calcium carbonate or magnesium
hydroxide as shown below.

i

[ Regular Strength \

' Antacid

Magnesium Hydroxide 200 myg,
Simethicone 20 mg

Relieves:
Upsst Stomach

(i)  Write the word equation, to show how magnesium hydroxide in antacid tablets
helps to treat acid reflux.

(1]

(i) A common side-effect of antacid use is bloating of the stomach, where gas
builds up in the stomach and causes discomfort.

Hence, explain if calcium carbonate is better as an antacid compared to
magnesium hydroxide.

(2]

BSS/2019/Mid-Year Exam/2E/Science
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B6 The figure shows the position of a man, flower pot and a stool with respect to a mirror.

(a)

(b)

(c)

(d)

mirror

A

5

<= B 5 5

man
flower pot
y stool Z
4

= 1T .

<—— 20m—><— 25m —>

What is the distance from the man to the image of the flower pot.

(11

If the mirror is shifted 1.5 m towards the man, calculate the distance from the stool
to the image of the man.

(1

Beside the image distance, state two other characteristics of the image of the man
formed in the mirror.

(2]

The mirror is moved away from the man at a speed of 0.5 m/s.

(i) Is the image of the stool moving towards, stationary or moving away from the
man?

(1

(i) Find the speed at which the image of the stool is moving away from the man.

=] o]< <10 E R

(1]
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B7 (a) The diagrams below represent three sound waves, P, Q and R.

The scales in the three diagrams are the same.

(\/\[\/\[\:time )

/I B AVAVATAY

P Q
(i)  Which sound P, Q, or R has the lowest pitch?

* time

(ii)  Explain your answer in (i).

(iii) State a similarity in the three sound waves shown above.

(iv) Explain your answer in (iii).

(b) (i) Whatis ultrasound?

(ii) State one application of ultrasound in the medical field.

BSS/2019/Mid-Year Exam/2E/Science
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Section C [40 marks]
Answer all the questions in the spaces provided.

Titan is the largest moon of Saturn and the second-largest natural satellite in
the Solar System. It is the only moon known to have a dense atmosphere.

The surface features are similar to those of Earth, with presence of rivers, lakes,
seas and deltas. Its atmosphere has temperature of about -179 °C.

Titan’s atmosphere is largely nitrogen, 97%; minor components of methane, ethane,
hydrogen, argon, water etc.

The melting point and boiling point of these substances are shown below.

substance melting point / °C boiling point / °C
hydrogen -259 - 253
nitrogen -210 -196
ethane -183 -89
methane -182 -162
argon -189 -186
water (trace amount) 0 100

(i) From the information in the table above, name substance(s) which may be
found in the seas of Titan. Explain your answer.

(i) Which of the above substance(s) would exist as

1 agas, and

2 asolid in Titan's atmosphere?

(iii) Comment on whether Titan is able to support living organisms similar to those
found on Earth.

(iv) If a sample from Titan’s atmosphere was brought to Earth, what changes would
occur in the sample?

(2]

(1]

(1]

(1]

(2]
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(b) The figure below shows the structure of a carbon isotope.

Complete the table below to show the names, relative charges and relative masses
of the sub-atomic particles represented by the symbols in the carbon isotope.

symbol name relative charge | relative mass

O

(3]

The table below shows the pH value of four colourless solution and the colour

c2 (a)
change when using Universal Indicator on them.
solution pH colour with Universal Indicator
P 1 red
Q 4
R 7 green
S 13

(i) State in the table above, the colour of the Universal Indicator in solution Q
and S.

(1]
(1]

(ii) Name the type of reaction when solution Q reacts with solution S.

BSS/2019/Mid-Year Exam/2E/Science
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(iii)

(iv)
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Solution P and S are of equal concentration.

When equal volumes of solution P and solution S are mixed with Universal
Indicator, a green colour mixture is obtained. Explain your answer.

(1

Solution S is a metallic hydroxide solution.
The reaction of solution P and solution S produces sodium nitrate.

Suggest the chemical names of solution P and S.
SOIULION P

SOIULION S: Lo [1

An air bag is a type of vehicle safety device and is an occupant restraint system.
The chemical responsible for the air bag reaction is sodium nitride which
decomposes at 300 °C. A car crash trip sensor that send an electric

signal to an ignitor.

The heat generated causes sodium nitride to decompose into sodium metal

and nitrogen gas, which inflates the air bag out of the car’s steering wheel as shown
below.

(i)

(ii)

“_Air Bag
& 5
inflator

Crash
Sensor

. Nitrogen
%~ Gas

L

Using O to represent an atom of sodium and . to represent an atom of
nitrogen, draw a model to show how sodium nitride (Na;N) decomposes into
sodium metal (Na) and nitrogen gas (N>).

sodium nitride sodium nitrogen

(2]

Write a balanced chemical equation to represent the reaction above.

(1]
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(iii) Explain, in terms of particle theory, why the air bag can be stored within the
limited space in the car’s steering wheel.

[1]

(iv) Draw in the space below the electronic structure of a sodium atom.

(1]

(v) The sodium that is produced during the reaction is a very reactive metal.
Using the electronic structure of sodium in (iv), explain why sodium is a
reactive metal.

(1

C3 (a) A molecule of a substance is made up of an unknown element Y, hydrogen and
carbon. Its chemical formula is shown below.

C2H4Y>

One molecule of this substance has a total number of 50 protons.

(i) Using the Periodic Table, state the number of protons found in one hydrogen
atom and one carbon atom.

hydrogen: ..........cccoiiiiiicnnn
CarbON: ... i s e sesins s

(i) Hence, calculate the number of protons found in one atom of element Y.

(1]

(iii) Name element Y.

(1]

BSS/2019/Mid-Year Exam/2E/Science
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(iv) Is the substance above classified as a molecule of a compound or a molecule of
an element? Explain your answer.

(2]

(b) The diagram below shows a fishing boat which is fitted with a device at the bottom to
transmit sonar waves to locate fishes.

shoal of fish

— seabed

Two signals captured by the receiver of the sonar waves as shown below are the
echo reflected off from the sea under the fishing boat.

strength of signal
F 3
R
S
0 04 0.8 > time/s

(i) ldentify the objects that the sonar waves bounce off which resulted in the two
signals, Rand S.

SIGNAL RE 5 ¢ coimns s ommim s i o 3 5uidio §asirie o smsene wwnsman

signal S ..o,
‘ [1]
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(ii) Explain why signal S is of lesser strength.

(1]

(iii) Using information from the graph shown on page 19, calculate the depth of the
shoal of fish below the boat.
The speed of sound in water is approximately 1500 m/s.

(2]

(c) Anexplosion happened in the sea underwater. The people in a submarine underwater
heard the explosion before the people on a ship above water.

Assuming that the distance between the explosion and both groups of people is the
same.

Suggest a possible explanation for the situation.

(1

BSS/2019/Mid-Year Exam/2E/Science
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C4 (a) Johnis standing at position 1 in a room, He saw the image of an object, A behind

a partition of the room through a plane wall mirror as shown below.

[/ plane wall mirror

A A4

position 1 position 2

object

partition

(i) On the figure above, draw the image of the object formed by the plane wall
mirror and label it as ‘I'. [1]

(ii) Draw two light rays on the figure above to show how the image of the object
can be seen by John in position 1. [2]

(iii) John moves further away from the partition to stand at position 2.
Using a ray diagram, determine whether he is able to see the image of the
object behind the partition. Explain your answer with the aid of a single light
ray drawn in the figure above.

(2]
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(b) Read the article below and answer the following questions.

Refraction is the bending of the path of light as it passes from one medium into
another medium. The refraction occurs at the boundary of a material and is
caused by a change in the speed of the light ray upon crossing the boundary.

The tendency of a ray of light to bend one direction or another is dependent upon
whether the light wave speeds up or slows down upon crossing the boundary.
The speed of light ray is dependent upon the optical density of the medium
through which it moves. As the optical density increases, the speed of light in that
material decreases.

If a ray of light passes across the boundary from a optically less dense medium to
a denser medium, then the light ray bend towards the normal line. If a ray of light
passes across the boundary from a optically denser medium to a less dense
medium, the light ray bends away from the normal line.

A list of optical densities of various media is shown in the table below.

medium optical density
vacuum 1.0000
air 1.0003
glass 1.51
water 1.333

(i)  Using the information from the article, arrange the speed of light in air, glass
and water in ascending order.

BSS/2019/Mid-Year Exam/2E/Science
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(ii) A student shines a light ray at the base of the glass tank, as shown in the
diagram below.

air
water
glass __|
tank
N 4
air

incident ray

1 What is angle of incidence when the light ray strikes the base of the
glass tank?

2 Draw in the diagram, the reflected ray when the incident ray strikes the
base of the glass tank and label it as(2).

3 Complete the diagram to show the path of light as it travels through the
base of glass tank, water and air.

End of Paper

[1]

(1]
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Bartley Secondary School
Sec 2E Mid-Year Exam (2019)
Marking scheme
Section A: (20 marks)

1 B 6 D 1 | A 16 |D
2 D 7 D 12 | C 17 | C
3 Cc 8 B 13 |C 18 | C
4 Cc 9 B 14 | B 19 | D
5 A 10 |C 15 | A 20 | C

Section B: (40 marks)

B1 |(a) |50°C

(b) 10 min

(c) 30°C

(d) CD & DE

(e)

(i) From 100 °C to 126 °C, the particles liquid slide over one another and when it is

heated to 126 °C and above, the particle are able to move freely at high speed.

(i) liquid state

Q

B2 |(a) O%*and S *

(b) Na* and O%*
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B3

(a)

(b)

(c)

(d)

<lc|lHl o

(e)

()

Rand S

(9)

Qand U

- A b A ] ] -

B4

(a)

thermal decomposition

(b)

combustion

(c)

electrolysis

(d)

oxidation

— | |

BS

(a)

(i) E - carbon dioxide
F —iron
G - hydrogen

(i) pass the gas through the clear limewater

(i) white precipitate is formed

RN e T Y

(b)

() magnesium + hydrochloric acid —® magnesium chloride + water
hydroxide

or

magnesium + acid ——  salt + water
hydroxide

(i) No, Magnesium hydroxide is better.




As taking calcium carbonate, carbon dioxide gas is produced after

or
As taking magnesium hydroxide, forming salt and water but no gas , so
that to prevent stomach bloating.

reacting with hydrochloric acid. This resulting in bloating of the stomach.

B6

(a)

13.0 m

(b)

55m

(c)

virtual

upright

laterally inverted (any 2)
same size as an object

(d)

(i)

away

(d)

(ii)

1.0 m/s

B7

(a)

(i)

R

It's frequency is the lowest.

(i)

They have same loudness. / They have same amplitudes.

The amplitudes are the same. / The height of the sound waves are the
same

—] - | -

(b)

(a)

Ultrasound is sound with frequencies above 20,000 Hz (20 kHz), which
cannot be heard by the human ear.

(b)

to observe foetuses in pregnant mothers /

detect cancers /

observe tumours within the body / (any 1)
break up kidney stones

Section C (40 Marks)

C1

(a)

(i)

ethane and methane

They exist as liquid state in Titan atmosphere (- 179 °C).

(ii)

gas -- hydrogen, nitrogen and argon

solid -- water

(iil)

Oxygen is absent in Titan atmosphere.
no liquid water is present. (Accept)

(iv)

Water will be present as liquid state
Ethane & methane will be present as gaseous state.




(b)
symbol name relative charge relative mass
neutron 0 1
proton +1 1
electron -1 1/1840
3
C2 (a) (i) Q -- orange 1
S --violet
(i) neutralisation 1
(iii) | The products, salt and water formed are neutral solutions 1
(v) solution P — nitric acid 1
solution S --- sodium hydroxide
o O O
- € &) 2
OO +
correct substance — 1 m
balance =1 m
(i) 2NazsN —> 6Na + N
1
(iii) | sodium nitride is a solid, the particles are closely packed. 1
(iv)
1
(v) It has only one valence electron which is easily lost. 1
C3 (a) (i) hydrogen — 1 1
carbon —6
(ii) 50-12-4)/2
=17 1
(iii) | chlorine ( accept ecf) 1
(iv) | Molecule of compound. 1
It is made up of 3 different types of elements (atoms). 1




(b) (i) R — shoal of fish
S — seabed

(i) The seabed is further away from the ship. Sound lose energy when the
distance increases.

(iii) Depth = (speed x time) / 2

= 1500 x 0.4/2
=300 m

(c) Sound travel faster in the water than in air.

C4
(a) I

///////////\\‘X/\}‘\//}‘///////

wall plane mirror

/ a

S -
position 1 position 2
O
partition

(i correct location of image 1
(i) draw incident rays with arrow correctly 1
draw reflected rays and dotted line to image 1

(iii) Show incident ray is blocked by partition and with explanation 1
1

Show in the diagram the line from eye to image. Dotted line behind
the mirror and solid line in front of the mirror.
(no arrow(s) minus 1 m)




Cc5
(b)

water —

N OO

e

(i)

glass, water, air (correct order)

(ii)

(1) |50°

(2) |Draw and label reflected ray correctly.

(3) |bend toward normal at the base of tank
bend away from glass to water

bend away from water to air and parallel to incident ray

End of Paper

incident ray






