Visit

FREETESTPAPER.com

for maxe papeus

£ Website: freetestpaper.com

-acebook.com/freetestpaper

witter.com/freetestpaper


https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/

BP~219

2017 2E Science MYE
Fuchun Secondary School

Section A [25 marks]
Answer all questions.

Mr Kelvin wants to find out if there is a chemical reactioﬁ when he mixes solution X with
solution Y. Which of the following result would confirm that there has been a chemical
reaction? .

A The resulting solution changes in colour.

B The resulting solution appears lighter.
C A new substance is formed.
D

There is no visible change.

. Which of the following is not an example of a chemical change?
A forming ice cubes in the freezer
B  burning of petroleum in a car
G heating sugar in a metal pot
D rusting of iron chain

. Which of the following reactions does not involve oxygen?
A respirafion in cells
B  decomposition of sugar upon heating
& combustion of fuel
D  oxidation of iron nails

. Eddy wanted to identify an unknown solution A. He dipped both red and blue litmus papers
into solution A. The results obtained are shown in the diagram below. Which of the
following substances could solution A be?

3 r

red litmus paper _} L blue litmus
remains red paper turns red
|
N solution A
vinegar (pH 3)
distilled water (pH 7)

bleach (pH 12)
detergent (pH 13)

oo w >




5. What would most likely happen when there is insufficient oxygen present when carbon is
burned?

A

B
C
D

Carbon cannot be burned.
Carbon monoxide would be produced.
Carbon would burn with moisture in the air.

Carbon would burn with carbon dioxide in the air.

6. Timmy wanted to separate the components of a mixture using a filtration experiment.

However, he found out that there was no residue when he poured the mixture through the
filter paper. What is a possible explanation for this observation?

A

B
c
D

The mixture contains an insoluble solid.
The mixture contains a soluble solid.

The filter paper has holes that allow small liquid particles to pass through.
The solid is stuck to the liquid particles in the mixture.

7. Which of the following statements about chemical change is false?

A
B
C
D

Chemical changes result in the formation of new substances.
Certain conditions are required for some chemical changes to occur.
Reactants interact with one another to form products.

Chemical changes are reversible.

8. Wendy has a mixture of sand and salt. She wants to obtain both sand and salt from the

mixture. Which of the following is the correct sequence for her to do so?

Lo o T v s A

evaporate the mixture
filter the mixture
add water and stir

=1t — Hf
M-1-1
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9. Due to the limited water supply, Singapore uses desalination plants to produce portable

water. Which of the following statements is not true about the desalination process?

A Dissolved salts are removed from seawater.

Distillation is expensive and requires a lot of energy.

B
C Distillation is used in desalination.
D

Desalination does not necessarily require heat.

10. Dani set up an electrolysis experiment on water as shown in the diagram below:

/)/GasB

Gas A
o
s S—
o =]
i+
o Qo
] L
20, ’o o e
— 9 i
0 . o
<=
Water

2
A

baltery

<

He obsetved that there was more gas B than gas A produced during the electrolysis process.
Which of the following could be gas A and gas B?

gas A gas B

A @] H

B Ha O2
c H.C He
v} 02 Hz

11. Jane accidentally dropped her house keys made of metal into a recycling container filled
with paper products. Which of the following separation techniques will allow her to pick up

her keys easily from the pile of rubbish?

A evaporation

B distillation

C  magnetic attraction
D filtration

]
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12, Which of the following statements correctly explains why chromatography is not a
suitable technique for separating an unknown Sample Q?

A
B
Cc
D

Sample Q is a mixiure.

Sample Q is insoluble in the provided solvent.
Sample Q is 100 little. )

Sample Q is impure.

13. John blew air into a balloon. Which of the following statement best describes the behaviour
of air particles in the balloon?

A

B
c
b

The particles vibrate in their fixed positions.

More particles will be found at the bottom of the baltoon.
More particles will be found at the top of the balloon.
The particles are far apart from one another.

14. Why are water and steam similar?

A

B
c
D

They can be compressed.

They consist of the same type of particles.

They can take the shape of the containers that they are in.
The particles have the same amount of energy.

15. Bob noticed that the Spaces between the particles of substance X started to decrease after
process Y. Which of the following-could process Y be?

A

B
c
D

boiling substance X
evaporating substance X
melting substance X
freezing substance X

16. Which of the following substance has the strongest forces of attraction between its

particles?
A cotion
B detergent
C  alcohol
D carbon dioxide




17. Joel decided to fix a dented ping-pong bail by putting it into a pot of boiling water for a few
seconds. However, he was unable to fix the ping-pong ball. Which of the following could

not be a possible reason for this?

A

B
c
D

Joel did not leave the ping-pong ball in the hot water long enough.
The hot water was not hot enough.
The material of the ping-pong ball only allows for contraction,

There was a hole in the ping-pong ball.

18. Which of the following statements about atoms is false?

A

B
C
D

19. Some of the ingredients found in a carbonated drink are listed below:

Which of the following statements is not true about the substances listed in the table

The heaviest part of the atom is its aucleus.

The electrons are found in the nucleus of an atom.

A proton has similar relative mass as a neutron.

An atom is neutrally charged.

above?

A

B
Cc
D

20. An element X has an electronic configuration of 2.8.2. What is the formula of the ion X?

A

B
Cc
D

The sugar molecule contains the highest number of atoms.

All three substances contain atoms of carbon and oxygen.

ingredient chemical formula
sugar C12H22011
carbon dioxide CO:
carbonic acid H2CO3

All three substances are molecules of compounds.

The atomic mass of Carbon is different in each substance.

X+
X-

Xz
Xz
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21, Which of the following is not directly obtained from a chemical formula?

A

B
c
D

number of each type of atom in the molecule.
number of atoms in the molecule.

type of atoms in a molecule,
chemical properties of the molecule.

22, The equation below shows a chemical equation:

CH4+X02—>COZ +szO

What are the values for x and y?

23. Photosynthesis is a process where plants use sunlight to make food in the form of glucose.

0O o>

b ¢

1
2
2
1

y

- = NN

The following is a word equation for photosynthesis:

What are A and B?

o0 w »

A + water — glucose + B + water

A B.
oxygen carbon diox.ide
carbon dioxide carbon monoxide
carbon dioxide oxygen
oxygen carbon monoxide

24. Mr Ho found an unknown liquid X and noted down the following properties:

.

Liquid X tasted sour.

Liquid X reacted with magnesium strip and produces a gas.
Liquid X reacted with calcium carbonate and produces a gas.

Which of the following is most probably liquid X?

A

B
c
D

lemon

juice

detergent

oil

water
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25. Which of the following is not a benefit of chemical changes?

A

B
C
D

production of medicines
cooking food

burning of fuel to move vehicles
decay of food ’

End of Section A
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Section B [25 marks]
Answer all questions.

Write your answer in the spaces provided.

1. After a science class, Mr Kelvin found an unknown solution on one of the laboratory

benches.

(a) He decided to use the following set-up, shown in Fig. 1 below, to separate pure water

from the unknown solution.

Fig. 1

(i) Label the direction of water, using “water in” and “water out”, on Fig. 1.

{ii}) What is the purpose of the thermometer in this set-up?



A

{iit) Explain how the above set-up is able to separate pure water from the unknown

solution.

.- [4]

(b} After removing pure water from the unknown solution, Mr Kelvin realised that the

solute, in the unknown solution, is a mixture of dyes. He conducted an experiment on

the mixture of dyes.

Fig. 2 shows the results of his experiment;

L ] L 3 °
® ] [ ]

L L ] e L]
Unknown Red Brown Green Yellow Orange
solute dye dye dye dye dye
Fig. 2

(i) Based on the result above, which dye(s) was/ were pure?

...............................................................................................

(if) Based on Mr Kelvin's result, which dye(s) was/were found in the unknown solute?

-1
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(iii) Mr Kelvin realised that the red dye contains harmful properties and is not suitable for

use in food products,

Which of the other dye(s) should be avoided in food products?

2. Using a measuring cylinder, Mr Tan measured 100 cm? of alcohol and 100 ¢m? of water.

(a) He mixed the two liquids together but realised that the total volume did not add up to

200 cm2. Explain why the mixture that My Tan prepared did not add up to 200 ¢m?.

mass was equal o the sum of the individual mass of 1 00 cm? of water and 100 cm? of

alcohol. Explain why.

3. Alinoticed that a glass jar with 2 metal tid, shown in Fig. 3, was difficult to open after being

leftin the refrigerator for a long period of time.

BP-228




{a) Based on your understanding of particie theory, explain why it is more difficult to open

the lid after the glass jar was left in the refrigerator for a long period of time.

-3
(b) Suggest one method which Ali can use to open the lid of the glass jar.
e [1]
4. {a) Using the Periodic Table, complete the table below.
o i atomic atomic mass protons electrons neutrons
number
sodium 11
35 80
131 54

(i) Draw the electronic structure of the sodium atom. Show all electrons.

(3]

(1]

BP~229
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(i) Draw the electronic structure of the sodium ion. Show only the valence electrons.

(2]

S. Balance the following chemical equations by adding numbers where necessary.

@  NaoH + ——H2804> __ Na;SO.+__ H,0

®) Hs0, + —Pb(NO3)2> __ PbSO, + __ HNO,

(c) __Fe + 0, = __ Fe;0,

B —

&




BP-231

Section C [20 marks]
Answer any two questions.
Write your answer in the spaces provided.

6. Fig. 4 below shows the process whereby used water is converted into drinking water.

£
%‘; é}%

""' B
»I

X  § z

,-_Tnﬂmm I NEV/ATER] rﬁnﬂ‘r\——-—--—---—--————a

Fig. 4

(a) The follo;wing are processes found in water freatment.

I ultraviolet treatment

1l microfiltration

i reverse osmosis

[dentify stages X, Y and Z.

(i) D SO (1]
{ii) b R R (1]

(11} I SOU | ]



(b) Explain how the different stages of water treatment in (@) will help to obtain drinking

water,
(i X
e [2]
(i) Y:
- [3]
(ii) Z:

........................................................................................................

{c) Other than using this method, name one other method that Singapore uses to obtain
drinking water.

- [1]

BP~23%
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7. Mr Kelvin wants to boil some water using an electric kettle shown in the Fig. 5 below.

Heating coil

Fig. 5

(a) Draw the particle arrangement at the surface of the boiling water.

air

boiling water

M

(b} Using your understanding of particle theory, explain how water changes from liquid

state 10 gaseous state in an electric ketile,

BP~233
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v
(c) Without increasing the electrical current flowing through the heating coil, suggest one

way o increase the speed of boiling water.

]

i
{d) Once the water has been boiled and cooled, Mr Kelvin poured the boiled water into

containers of different shapes. He realised that the water could take the different
shapes of the containers.

Using your undefstanding of particulate nature of liquids, explain how water can take
up different shapes,

................................................................................................................




8. Mrs Lim found an unknown substance, X, on the laboratory bench. Mrs Lim poured some

dilute hydrochloric acid into a test tube with substance X. She noticed that bubbles were
produced from the reaction as shown in Fig. 6.

P Bubble of gas
o

. o
Substance X —b

Fig. 6

{a) Using your understanding of reactions with acids, what are the two possible gases that
could have been produced from the reaction?
Ga8 1 s T e T R L e R T A e e P At S S S SR (1

DAS DY < v vamimmmwsss vasa e R S R S R SN S A S R (1]

(b) For each gas stated in (a), describe the test for the gas, and the observation to expect
in the presence of the gas.

i = [ &
S 2 o o o s A B G D e e S T S SRS

--[2]
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(c) Based on your experiments above, write down a general word equation for the

reaction between X and hydrochloric acid that produces the named gasin (a).
L

. [1]
L[

gas2: ...

(d) Mrs Lim wants to mix dilute hydrochloric acid with another solution to produce a
solution of pH7,

(7)) What type of solution should she use?
- [1]

(if) Name the type of reaction between hydrochioric acid and the solution in (d)(i).

e 1]

End of paper
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Section A [25 marks])

Answer all questions.

1. Mr Kelvin wants to find out if there is a chemical reaction when he mixes solution

X with solution Y. Which of the following result would confirm that there has

been a chemical reaction from the reaction?

A
B
c

D

The resulting solution changes in colour,

The resulting solution appears lighter.
A new.substance is formed.

There is no visible change.

2. Which of the following is not an example of achefnjéd) ¢hangg?

A

B
c
D

forming ice cubes in the freezer
burning of petroleum in a car
heating sugar in @ metal pot

rusting of iron chair

3. Which ofthe follawing resotians Woes not involve oxygen?

A
8
C

fespiration in cels
decompesition of sugar upon heating
combustion of fuel

oxidation of iron nails
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4. Eddy wants to identify an unknown solution A. He used both red and blue litmus

papers into solution A. The results obtained are shown in the diagram below.

Which of the following substances could be sclution A?

red litmus paper blue litmus
remains red ] paper turns ret

~ solution

vinegar {pH 3)
distilled water (pH 7)

detergent (pH 13)

o O @ >

bleach (pH 12)

5. What would most likely tiappen wher thereds\nsufficient oxygen present when

carbon is burned?
A Carbon carinot be burned.
B Camonh monoxide woilld beiproduced.
C Carboriweuid burn with moisture in the air.

D Carbon would burn with carbon dioxide in the air.



6. Timmy wanted to separate the components of a mixture using a filtration

experiment. However, he found out that there was no residue when he poured

the mixture through the filter paper. What is a possible explanation for this

observation?

A

B
c
D

The mixture contains an insolublé solid.
The mixture contains a soluble solid.

The filter paper has holes that aliow small liquid particles tograsthrough.

The solid is stuck to the liquid particles in the mixture.

7. Which of the following statements about chemical chauge is false?

A
B
c

D

Chemical changes result in the formation ofnew substamces
Certain conditions are required far some\chemical chargies to occur.

Reactants interact with one another toform préYucts.

Chemical changes are reversibe

8. Wendy has a mixture of sand and-salt. She wants to obtain both sand and salt

from the mixfure. Which of theNfollowing is the correct sequence for her to do so?

ol

*
o

o

evaporate the mxlyre
filter fhe mixture

add water and stir

I—1l—

M—1i-1u

s

a

-l —]

BP~240




BP~241

9. Due to the limited water supply, Singapore uses desalination plants to prdd uce
portable water. Which of the following statement is not true about the
desalination process? '

A Dissolved salts are removed from seawater.
B  Distillation is expensive and requires a lot of energy.

C Distillation is used in desalination.

D Desalination does not necessarily require heat.

10. Dani set up an electrolysis experiment on water as shownadt tite diagrari below:

Gas B

a ; baher)
N 3 L
= c
= o _
Fo o e
o . o :
<:—'J:= =< .
Water . j
o o
e y

He observed-that there vas more gas. 8 than gas A produced during- the electrolysis

process. WhRich of the fallowimg.eould be gas A and gas B?

gassA  gas B

A O H

B H2 (OF]
C H20 H2
D 0z Ha




11.Jane accidentally dropped her house keys into a recycling container filled with

paper products. Which of the following separation techniques will allow her to

pick up her keys easily from the pile of rubbish?

A

B
c
D

evaporation
distillation
magnetic attraction

filtration

12. Which of the following statements correctly explains wi-shragmatogsaptives not

a suitable technique for separating an unknown SawmplesQl

A

B
c
D

Sample Qs a mixture.
Sample Q is insoluble ip-the provided sotvent.
Sample Qs too little.

Sample Q i& impure.

13.John blew air intow bBalloon. Whiktiof the following statement best describe the

bekaviowr of air parficlesyn the batloon?

A
B

c

The paicleg Vibrgte-at their fixed positions,
Mora parficlas will be found at the bottom of the balloon.

More particles will be found at the top of the balloon,

D The pailclesaetarapditfiohione another

BP-~242
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14.Steam and water are similar becadse .....................
A They can be compressed.
B ‘ They consist of the same type of particles.
C They can take the shape

D The particles have the same amount of energy.

15.Bob noticed that the spaces between the particles of substance X¢&w@aed to
decrease after process Y. Which of the following could be processe
A Boiling substance X.
B  Evaporating substance X.
C  Melting substance X.
D

Freezing substance X

16.Which of the following substance has tite strorigssfidrees of attraction between

its particles?
A  Catton
B Detergént
C  Alcshol
D  Carbpr.dioxide
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17. Joel decided to fix a dented ping-pong ball by putting it into a pot of boiling water
for a few seconds. However, he was unable to fix the ping-pong ball. Which of the
following could not be a possible reason for this?

A Joel did not leave the ping-pong ball in the hot water long enough.
B The hot water was not hot enough.

C Thematerial of the ping-pong ball only aliows for contraction.

b

There was a hole in the ping-pong ball.

18. Which of the following statement about atoms is false?
A The heaviest part of the ;'atom is its nLJcleus.
B Theelectrons aré found-in the nucleus of amgaor
C  Aproton has similar relative mass as a neutror,.
D

An atom is neutrally Charged.

19.Some of the ingredients foundin a carbonated drink are listed below:

| “ingredients | chemical formuiz

S sugar | C12H2011
carben dioxide CO2
carbonic acid HCO3

Which of the following statement is not true about the substances listed in the

table above?

The sugar molecule contains the highest number of atoms,

All three substances contain atoms of carbon and oxygen.

All three substances are molecules of compounds.

{m&‘ow:a-




20.An element X has an electronic configuration of 2.8.2. What is the formula of the

ion X?
A X
B X
c x*
D Xz

21.Which of the following is not directly obtained from a chemicaldesaana?
A Number of each type of atom ip the molecule.
B  Number of atoms in the molecule.
C Typeofatomsina molecule.
D

Chemical properties of the molecule.

22.Which of the following option weuld create g bdianag equation for the equation

below:

Clis + X 02 - COz ¥+ Y H20

c O W >

X

Y

2

BP~245



23.Photosynthesis is a process where plants use sunlight to make food in the form

of glucose. The following is a word equation for photosynthesis:

A + water — glucose + B + water

Identify A and B.

A B

‘U O’DJ]}

oxygen carbon dioxide

carbon dioxide  carbon monoxide
carbon digxide oxygen

oxygen carbon monoxide

24.Mr Ho found an unknown liquid X and noted down #e.BN6wing Bropedies:

L]

Liquid X tasted sour.
Liguid X reacted with magnesium strip.and-produces a gas.

Liquid X reacted with calciunrcarbenaté-and praduces a gas.

Which offthe. following 1s-m Ost prebaliiybe Yiguid X?

A

B
c
D

femon juice
detergent
soap

water

25.Which of the following is not a benefit of chemical changes?

A

O m

=]

production of medicines
cooking food

creation of metal alloys




Section B [25 marks]
Answer all questions.

Write your answer in the spaces provided.

1. After a science class, Mr Kelvin found an unknown solution on one of the

faboratory benches.

(a) He decided to use the following experiment, as shown in Fig. 1 barow, o

separate pure water from the unknown solution.

Fig. 1
(i) Label the direction of water, water in or water out, on the diagram on the diagram.

i1

(i} What is the purpose of having a thermometer in this experiment?
It is used to measure the boiling point of the vapour entering the condenser, which
is collected as the liquid/ distillate. [1]

BP~247



(ii)) Explain how the above experiment is able to separate pure water from the
unknown solution.
As the unknown solution gets heated up, it will start fo boil [1] Water changes into

steam and passes into the condenser. [1] The running water in the condenser

helps to cool down the hot steam/water vapour and changes them back into
liguid state. [1]The water droplets are then collected as distillate in the beaker. [1]

(b) Atter removing pure water from the unknown solution, Mr Kelvin realised that the
solute, in the unknown solution, is a mixture of dyes. He conducted ag <Xeriment on
the mixture of dyes.

Fig. 2 shows the results of his experiment; .

[ = L]
. . .
. . " .
" K e " % %
Unkrowh Red Brawar Green Yellow Orange
solute ‘ dye dye dye dye dye
i Fig. 2 ' J

(i) Based on the result above, which dye(s) or solute is pure?

Red and yellow. [1]

(if) Based on Mr Kelvin's result, which dye(s) is/are found in unknown solute?

Green and vellow, 1 '
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(iif) Mr Kelvin realised that the red dye contains harmful properties and is not
suitable to be used in food products. Which of the other dye(s) should be avoided
in food products?

Brown and orange. [1]

2. Using a measuring cylinder, Mr Tan measured 100 cm? of alcohol and 100 cm? of
water.

(a) He mixed the 2 liquids together but realised that the total volume ¢fd et add up
to 200 cm®. Explain why the mixture that Mr Tan prepared did nowadd tip to 200
cm?. i
The size of alcohol and water particles is different [1] end tHis all#ws e
smaller particles fo take up spaces in between the l#ger particres ]

{b} Mr Tan proceeded to measure the mass of tke mixture'and fosmina outihat the
mass was equal to the sum of the individual mass of 100 cm®o#water and 100
cm? of alcohol. Explain why.

Even though the volume does not add up to 200 om?, the number of particles
for both water and glcohol remaip the sapre. [1] That is why the mass remains
the same

3. Alf noticed that a gless jar with a metal lit, shown in Fig. 3, was difficult to open
after belngleft in the refégerator for a long period of time.
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(a)-Based on your understanding of particle theo:y: explain why it is more difficult to

open the lid after it has been left in the refrigerator for a long period of time.
As the metal lid lp

anoth

ses heat enerqy [1], the particles move closer to one

er [1] and this causes the lid to contract in size. [1] Due to the contraction,
the lid becomes difficult to open.

(b) Suggest one method which Ali can use to open the lid of the glass jar.

Ali can heat up the metal lid of the glass jar by running hot water over the metal
lid. [1)

4. (a) Using the provided periodic table, complete the table belgw

(b} (i) Draw the. atomie struotire of Sodium. Show all electrons.

‘J.

- —-—.'qh...,,‘

atomic atomic , J
atom - protons ef&ctrens -neutrons
number mass T :
Sodium 1 23 11 Eid T
Bromine 35 80 35 35 Ta5
Xenon 54 i . 7 ey 54 77

3]

(1]

(ii) Draw the atomic structure of Sodium ion. Show only the valence electrons.
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1m = valence electrors; 1 charge

5. Balance the following chemicalequations by adding numbeg where necessary.

(3} 2 NaOph + 1H3S8: 9 Na2804 K2 D
(B 4/H2S04 +\1 RBNO)~"\I\PbSO4 + 2 HNO3

(€} 4re + 3Q; > 2Fe20;
(3]
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Section C [20 marks]
Answer any two questions.

Write your answer in the spaces provided.

6. Fig. 4 below shows the Process whereby used water is converted in
water.

to drinking

+@¢

+te

Fig 4
(a} The fallowing are proeessesfound in watertreatment.

1 ultravidlefitreatment
H micrefiltration
Il reverse osmosis

Identify\stagesyX, Y and Z.

(i) X: Microfiltration [1]

(if) Y: Reverse Osmosis [1]
(iif) Z: Ultraviolet disinfection [1]




(b) Explain how the different stages of water treatment in (a) will Ielaagsfo obtain
drinking water. -

(i) X: Remove small particles [1] ip the water using a mgmbrage with iy pores.
(1]

(i1) Y: Water is pumped at high pressure [1} throughea sgecial hembrase The
pores of the membrane are very small [1]'such that only @main molecules
such as water can pass throogh. [1]

(ifi)Z: Ultraviolet rays are used to kil) any remaining bacteria in the water. [1]

{c) Other tharr using thi¢ method, name ane othermethod that Singapore uses to
obtain drinking water.
Desatination, impotted water'afid local catchment water (either 1 will award 1
mark) (4 .
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7. Mr Kelvin wants to boil some water using an electric kettle shown in Fig. 5 below.

Heating coil

Fig. 5
(a) Draw the particle arrangement at the surface of the boiliaer watef. (1]

B

baifing water

(1 mark will only be awarded for accukate drawings for both steam and water
particles; water particles, for boiling water, must be in contact with one another)

(b) With your tndesstanding of particle theory, explain how water changes from liquid
state to gaseaus state in an electric kettle.

Water particles gain heat energy [1] and vibrate more vigorously [1]

Eventually, they are able to overcome the forces of attraction [1] and break
——=2NE e forces of attraction

free from one another. [1] They start to move ran domly and becomes steam.

(1]
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(c) Without increasing the electrical current flowing through the heating coi, suggest
one way to increase the speed of boiling water.
Reduce amount of water to be boiled. [1]CR

Increasing the number of coils for surface area. [1]

Other acceptable answers;
Stir the water while beiling/heating: changing the environment by putting it under
the sun/sunlight

(Either answer will be awarded 1 mark)

{d) Once the water has been boiled and cooled, Mr Kelvin poured thesboiled water
into containers of different shapes. He realised that the water esuld tzke tha
different shapes of the containers. Using your understansing o¥ partissiatenature
of liquids, explain how water can take up different skanes
Particles in liquids do not have any fixed arangementg{1] SnPhey awslide
across/over one another [1] taking up spaces in between b kzke gnsshapes
of the containers. [1]
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7. Mrs Lim found an unknown substance, X, on the laboratory bench. Mrs Lim
poured some diluted hydrochioric acid into a test tube with substance X and she
noticed that bubbles were produced from the reaction as shown in Fig. 6.

oo — Bubble of gas

Fig. 6

{a) Based on your understanding of reactions with acigé whararathe possible
gases that could have been produced from the resction

Hydrogen [1] and carbon dioxide 1]

(b) Describe 2 experiments that seutg help. Mrs_Lim to test for the
(a).

Using a burfting splint ¥1], hydrogen gas extinguishes with a

type of gases in

Pop sound [1].

Passingfthe gaswthrough lime-water [1], carbon dioxide turns the lime water
chalky (1]

(c) Based orf your experirients above, write down the
the possible regetions between X and hydrochloric

Acid + Metal — Salt + Hydrogen gas [1]

Acid + Carbonate — Salt + water + Carbon dioxide [1
———==2nde o Sall + water + Carbon dioxide [1]

general word equation for

acid.
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(d) Mrs Lim wants to adjust the pH value of dilute hydrochloric acid to pH 7.
(i) Vhat type of solution should she use?
Alikaline solution/ alkali j1]

(ii) What is the name of the reaction between hydrochloric acid and the solution in
d(i)?

Neutralisation. [1]
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