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READ THESE INSTRUCTIONS FIRST

Write your Name, Register Number and Class on all the work you hand in.
Write in dark blue or black pen in the spaces provided on the Question Paper.
You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Section A: Multiple Choice Question [40 marks]

Write in soft pencil.

There are forty questions in this section.

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 separate Answer
Sheet provided.

Section B: Short Answer Questions [40 marks]
Answer all the questions. Write your answers in the spaces provided on the question paper.

Section C: Free Response / Structured Questions [20 marks]
Answer all the questions. Write your answers in the spaces provided on the question paper.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 100.

A copy of the Periodic Table is printed on page 28. ity
Section Phy Chem
A /20 120
B /20 120
C /10 110
Sub-total /150 /150
Total . . /100

This paper consists of 27 printed pages and 1 bl
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Section A: Multiple Choice Questions [40 marks]
Answer all questions

The scientific method usually involves the following skills.

I.  making meaning of information and evidence
IIl.  communicating
Ill.  engaging with an event
IV. collecting and presenting evidence
What is the correct sequence in which the four skills are applied in the scientific method?
A LIV,
B LIV,
c LILIL IV
D IV, LI

Objectivity is an attitude of scientific enquiry.
What do you understand by this term?
A influenced by what is widely believed by others
B notinfluenced by what is widely believed by others
C follow the facts and be influenced by what is widely believed by others
D follow the facts and not be influenced by what is widely believed by others

Which property of a substance indicates whether it is a liquid or solid at room temperature?
A flexibility
B solubility
C melting Point
D heat conductivity

BP~258
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Refer to the table below to answer questions A4 and A5.

mass of falling object (kg)

height from which object time taken for object to reach

was released (m) ground (s)

Marie carried out an experiment involving falling objects. The table above shows the variables of
the experiment.

Which of the statements below could be the hypothesis / hypotheses Marie tested through the
experiment?

.
L.

o 0O w P

The greater the mass of an object, the longer the time it takes to fall to the ground.
The larger the volume of an object, the longer the time it takes to fall to the ground.

The greater the mass of a falling object, the greater the distance it falls before it reaches the
ground.

| only
land Il
Il and Il

none of the above

A5 To improve the experiment, Marie's teacher told her that she should ask herself some gquestions

before carrying out the experiment.

A6

Which of the following questions should Marie?

A

B
C
D

How does the shape of the falling object affect the time taken?
Should the release height be measured in centimetres instead of metres?
Should the mass of the object be measured again after it reaches the ground?

Should the mass of the object be measured using a beam balance or spring balance?

As a supplement to some diets, iron is consumed in tablet form. The mass of iron in these tablets is

often measured in ....c.ovveiieiriiinnenninans

A

B
c
D

grams
calories
mililitres

miligrams

BP~259
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A7 The diagram below shows an experiment to test a certain property of liquids.

light bulb

wire —

= [t

metal rods

battery

liquid

Which property is being tested?

A

B
c
D

density
solubility
magnetism

electrical conductivity

BP-~260

A8 Gold, silver, platinum and copper are metals that are commonly used in manufacturing processes.

The table below shows the melting points and densities of these metals.

Liquid Melting point (°C) | Density (g/cm®)
Gold 1063 19.31
Silver 961 14.50

Platinum 1773 21.42

Copper 1083 8.96

Which of the following statements describes the relationship between the melting point and density

of a material?

A

B
c
D

The densest material has the lowest melting point.

The melting point of a material is 100 times its density.

The melting point of a material is independent of density.

The melting point of a material decreases as density decreases.
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A9 A stone of mass 60 g is lowered into a measuring cylinder. The water level rises as shown in the

diagram below.

100cm®

30cm?®

Tj !

CNMN]
K
[N

What is the density of the stone?
A 0.6g/cm?
B 1.2g/cm?
C 2.0g/cm?
D 3.0g/cm?

A10 Which of the following is not an effect of a force?

It changes the size of an object.

B It changes the mass of an object.
C It changes the speed of a moving object.
D It changes the direction of a moving object.

A11 What is the resultant force acting on the box shown below?

3N «— ——» 5N
A 2 N to the left
B 2N to the right
C 8 Ntothe left
D 8 N tothe right



A12 Which of the following is a contact force?
A magnetic force
B frictional force
C electrostatic force

D gravitational force

BP-~262

A13 Two metal balls, P and Q, each hangs from a nylon thread as shown below. A negatively

charged rod is then placed between them. P is repelled by the rod while Q is attracted to it.

(P)

Ly eneny

Pl gL

What are the charges of P and Q?

P Q
A Positive Positive
B Positive Negative
C Negative Positive
D Negative Negative

A14 Which material is magnetic?
A wood

B brass

C steel

D

aluminum
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A15 A metal rod XY is placed near a magnet. End X is attracted when it is placed near to the north pole

of the magnet, and also when it is placed near to the south pole.

e

attraction

How does end Y behave when it is placed, in turn, near to the two poles of the magnet?

Y near north pole Y near south pole
A attraction attraction
B attraction repulsion
C repulsion attraction
D repulsion repulsion

A16 Which of the following is the most likely to exert the greatest amount of pressure on the ground?
A aloaded lorry with four identical wheels
B aloaded lorry with six identical wheels
C an empty lorry with four identical wheels
D

an empty lorry with six identical wheels

A17 Four methods of lifting a heavy box using a lever are shown below.
Which method would lift the box most easily?

A effort B
effort
M
effort

e oS
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A18 Which of the following shows the weight of objects in increasing order?

05 A O 0 O
0 B 0 O 0 O

P 100 Q 100 R 100

A P,RQ

B RPAQ

C QRP

D RQP

A19 Which of the following does not use chemical potential energy?
A car
B blender
C torchlight
D handphone

A20 The arrow in each picture show the direction of force exerted by a person.
Which picture shows work being done?

standing holding lifting up holding & sitting on
abag abox ladder a chair
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A21 During an experiment in a school laboratory, Klein accidentally spilled a chemical with the following
hazard symbol on his arm.

A23

What should Klein do first?

A

B
Cc
D

Which of the following apparatus should Ryan use to measure exactly 31.4 cm? of a liquid?

The steps to lighting up a Bunsen burner are shown below.

A

B
Cc
D

n
v

Which is the correct order of steps for lighting up a Bunsen burner to obtain a non-luminous flame?

A

B
c
D

call the ambulance

raise his hand to inform the teacher

wipe his arm with a clean piece of cloth

wash his arm thoroughly under running water

beaker
burette
pipette
test-tube

Turn on the gas tap
Open the air-hole

Light it up with a lighter
Close the air-hole

1L, v
I, 1, v
vV, L
vV, L
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A24 \Which one of the following diagrams shows the correct way of heating a liquid in a test-tube?

I

A25 After outdoor cooking in Scouts camp, Jing Han realised that the bottom of his cooking pot was

B D

covered with soot. Which of the following statements correctly describes his observation?
A The flame was too hot.
B The food in the pot was burnt.
c The camp fire was a luminous flame.

D The camp fire was a non-luminous flame.

A26 Gina accidentally poured salt into a bowl of rice grains. To prevent wastage, she decided to use
some of the separation techniques she has learnt. She listed down the necessary steps below.
| Pour the mixture down a filter funnel fitted with filter paper
Il Add water to the mixture and stir
Il Heat the mixture until all the water has evaporated
Which is the correct order of the steps she must carry out?
A LILIN
B LILN
c ILm
D LN
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A27 Pure copper(ll) sulfate crystals can be obtained from an impure mixture of copper(ll) sulfate and
sand. The following diagrams represent the stages of the preparation.

copper(ll)
sulfate
solution

1] v

copper(ll) sulfate crystals

In which order should these stages be?

first stage > last stage
A 1 v ] mn
B I | v mn
c I I ]} v
D \' | ] i

A28 Which statement must be true in order for two substances to be separated by chromatography?

They have different colours.

They have different densities.

o

They have different boiling points.

o

They are soluble in the same solvent.
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A29 The diagram shows a separation technique used to obtain tea.

boiling water ....—x-’ 2

tea leaves

Which of the following statements is correct?

A The tea leaves dissolve in water to make tea.

B The boiling water cannot pass through the filter paper.
C The tea is the filtrate and the tea leaves are the residue.
D

The tea leaves are the filtrate and the tea is the residue.

A30 Which of the following diagrams represent an element?
A

BP-268
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A31 In the 18" century, a chemist named Henry Cavendish carried out an experiment which showed

that hydrogen burns with the oxygen in the air to form water. Which statement(s) can be inferred

from this observation alone?

O 0O w >

I Airis an element
Il Water is an element
Il Water is a compound

IV Water is formed from the reaction between hydrogen and oxygen

I only

Il and Il

Il and IV
Il and IV

A32 Which of the following shows an element, a compound and a mixture??

element compound mixture
A carbon monoxide magnesium oxide sugar solution
B mercury Milo sodium chloride
C nitrogen carbon dioxide air
D steel mud tin

A33 In 2004, a group of Japanese scientists discovered a new element with proton number 113. The

new element was given the name nihonium, is a metal, and was found to have 3 electrons in its

outermost electron shell. Which statement regarding nihonium is true?

A

B
C
D

Its chemical symbol is Ni.
It belongs to Group | of the Periodic Table.
It belongs to Period 4 of the Periodic Table.

It is predicted to be between the elements copernicum and flerovium in the Periodic Table.

A34 Which statement is true for all metals?

A

B
Cc
D

They have a silvery appearance.
They can be attracted by magnets.

They can conduct electricity in the solid state.

They are solids at room temperature and pressure.



Questions A35, A36 and A37 refer to the diagram below which represents the Periodic Table. The letters

14

T,U,V,W, X, Y and Z represent elements.

[]

A35 Which pair of elements are highly unreactive?

A

B
Cc
D

Tand U
VandY
Wand Z
XandY

A36 Which pair of elements react violently in water?

A

B
c
D

Tand U
VandY
WandZ
XandY

A37 Which pair of elements have the same number of electron shells?

A

B
C
D

Tand U
VandY
Wand Z
XandY

A38 Which of the following is a chemical reaction between elements only?

A

B
C
D

magnesium + oxygen — magnesium oxide
methane + oxygen — carbon dioxide + water
oxygen + nitrogen monoxide — nitrogen dioxide

potassium + water — potassium hydroxide + hydrogen

BP~270
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A39 Which of the following substances is a compound?

Ceo
B HF
C O2
D Ss

A40 Which of the following statements is true?
A A compound has the properties of the elements it is made up of.
B A compound can be formed by chemical processes such as combustion.
C A compound can be broken down into simpler substances by physical methods.
D

A compound made up of two or more different elements with different composition by mass.

END OF SECTION A
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Section B: Short Answer Questions [40 marks]
Answer all questions.
Write your answers in the spaces provided

B1 The diagram below shows a vernier caliper.

A

(a) Name parts A and B of the vernier caliper and state their function.

Name of part A: _ (1]
Function of part A: (1]
Name of part B: . [1]
Function of part B: . . (1]

(b) State the reading of the vernier caliper below.

mmm
Illll

||III|
0 5 10

Reading: cm [1]
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The diagram below shows an object of dimension 0.5 m x 0.4 m x 0.2 m lying on the
ground. lts weight is 100 N.

0.5m

02m

& )
~ i

04 m

(a) Calculate the pressure exerted by the object on the ground.

PROBBUIS= . s T8

(b) If the object is made to stand on the shaded area, the pressure exerted on the
ground will be greater. Explain why this is so.

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

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

(3]

.

BP-273

For
Examiner’s
Use



18

B3 An electric motor is used to lift a box of mass 4 kg as shown in the diagram below.

The box moves vertically up through a distance of 2 min 5 s.

4 kg

(a) State the energy conversion in raising the box.

(b) Calculate the average speed of the box

average speed = m/s

-------------------------

(c) Calculate the work done in raising the box. (Take g to be 10 N/kg)

work done =

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

.

[1]

(3]

BP~274
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B4 A student carried out an experiment by balancing a light beam horizontally on a pivot
using a spring balance as shown in the diagram below. The pivot is placed in the

middle of the beam.

(@) The student concluded his findings through the graph shown below and it

proved that his hypothesis for the experiment was accurate.

Reading
on spring
balance / N

Distance of
spring balance
to pivot / cm

State the student’s hypothesis for the experiment.

----------------------------

BP~275
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(b) The arrangement was adjusted such that the spring balance was 0.6 m away
from the pivot, and it showed a reading of 7.5 N.

Calculate the moment produced by the spring balance about the pivot.

M\moment = Nm [2]

-------------------------

(c) The student then positioned the spring balance 0.8 m away from the pivot and

added a box in the middle of the beam as shown in the diagram below.

l&——0.5m——>!

[ ]

20N

If the weight of the box is 20 N, calculate the new reading on the spring

balance.

reading on spring balance =

BP-~276
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B5 Giselle used the experimental set up shown below to separate a mixture of three
liquids, P, Q and R.

(a)

(b)

(c)

(d)

thermometer

water out

!

water in

Mixture
of liquids boiling chips
heat
State the name of apparatus Y.

------------------------------------------------------------------------------------------------------

The boiling points of liquids P, Q, and R are 156 °C, 118 °C, and 79 °C
respectively. State which distillate will be the last to be collected? Explain your

answer.

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

--------------------------------------

Can Giselle use the same experimental set-up to separate a mixture of oil and

water? Explain your answer.

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

e 2]

BP~277
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B6 The table below shows the properties of five elements, A, B, C, D, and E.
These letters do not represent their chemical symbols.

Element Melting Boiling Density Electrical Reaction with
point (°C) | point (°C) (g/em®) | conductivity water
A -39 630 13.5 good No reaction
B 98 883 0.97 good Reacts violently
C -189 - 186 0.0018 poor No reaction
D 1085 2652 8.96 good No reaction
E - 101 - 34 0.0032 poor Forms an acid

(a) Which of the above five elements is most likely a Group | element.
Support your answer with the information given in the table shown above.

------------------------------------------------------------------------------

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

-------------------------------------------

3]

(b) Rubidium is also a Group | element and it lies further down the group as
compared to the element in part (a). How would you expect the melting point,
density, and reactivity in water of rubidium to differ compared to the element in
(a)?

------------------------------------------

----------------------------------------------------------------------

. B

(d) State the identity of Element A.

--------------------------------

BP~278
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B7 Ethanoic acid is a colourless liquid with a pungent smell and has a chemical formula
of C2H4+0. A bottle of ethanoic acid has the two labels shown below.

(a) State what the two labels represent.

...................... (1]
(b) Based on the labels, state two precautions that should be taken when using
this chemical.
...... (2]
(c) State the number of atoms of each element present in a molecule of ethanoic
acid.
B7 A paper chromatography was performed on substances P, Q, R, S and T as shown.
“ (] (]
"
(]
"
P Q R S T
(@) Which substance is pure? Explain your answer.
(2]

----------------------------------------------------

(b) Suggest an explanation for the results of substance Q.

BP~279
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Section C: Free Response / Structured Questions [20 marks]

Answer all questions.

C1 A cuboid of length 5.0 cm, breadth 3.0 cm and height 2.5 cm has a density of 70
glcm®. Taking gravitational field strength on Earth and the Moon to be 10 N/kg and
1.6 N/kg respectively,

(a) Calculate the cuboid’s,

(i) mass on Earth,

(ii) weight on the Moon.

weight = N [3]

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

(b)  Suggest an instrument used to measure the cuboid'’s

(i) Mass, (1]

(i) Weigh.: [1]

(c) The density water is 1 g/lcm?®. Will the cuboid sink or float in water? Explain.
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C2 (a) In an experiment, Ethan was given a sample of a colourless liquid. He
separated it into two equal portions and heated them over two different types

of flame as shown below.

Lw 1 J — J
bright A pale blue
orange flame
flame | |
X

(i) In which set-up, X or Y, would you expect the liquid to evaporate
completely first? Explain your answer.

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

(ii)  After all the liquid has evaporated completely, a residue of a white solid
was left behind in both X and Y. State, with a reason, whether the

colourless solution was an element, a mixture, or a compound.
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Iron(lll) chloride, FeCls, is a reddish brown solid and is made up of the
elements iron and chlorine. Steel is made up of the elements iron and carbon.

(i) Explain why heat was given out when iron(lll) chloride was formed but

this does not happen when iron fillings and chlorine gas are mixed.

--------------------------------

---------------------------------------------

(i) Explain why some iron filings remained when the mixture of iron filings

and chlorine gas was heated to form iron(lIl) chloride.

---------------------

--------------------------------------

----------------------------------------------

-----------------------

--------------

END OF PAPE

.12
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Section A: Multiple Choice Questions [40 marks]
Answer all questions
Write your answers in the spaces provided

A21 A22 A23 A24 A25 A26 A27 A28 A29 A30

D B C A C Cc B D Cc A
A31 A32 A33 A34 A35 A36 A37 A38 A39 A40

D Cc D Cc D c A A B B
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Section B: Short Answer Questions [40 marks]
Answer all questions.
Write your answers in the spaces provided

Giselle used the experimental set up shown below to separate a mixture of three
liquids, P, Q and R.

thermometer

water out

——

’m\:::h__

water in

Mixture

of liquids boiling chips

heat
(a) State the name of apparatus Y.

Fractionating column (wrong spelling not accepted) (1)

(b) Ifliquid P boils at 156 °C, liquid Q boils at 118 °C and liquid R boils at 79 °C,

which liguid will be the last to be collected? Explain your answer.

Liquid P [1m]. It has the highest boiling point / its boiling point is higher
than the other two liquids [1m]

(2]

(“high boiling point” or "high temperature” not accepted.

(c) What is the function of the boiling chips?

To ensure smooth boiling

(]

(d) Can Giselle use the same experimental set-up to separate a mixture of oil and

water? Explain your answer.

No [1m]. Oil and water are immiscible/insoluble in each other and

cannot be separated by fractional distillation [1m]. 2]




B5 The table below shows the properties of five elements, A, B, C, D, and E.

4

These letters do not represent their chemical symbols.

Element Melting Boiling Density Electrical Reaction with
point (°C) | point (°C) (g/lem?) | conductivity water
A -39 630 13.5 good No reaction
B 98 883 0.97 good Reacts violently
C - 189 - 186 0.0018 poor No reaction
D 1085 2652 8.96 good No reaction
E =401 -34 0.0032 poor Forms an acid

(a)

(c)

(d)

Which of the above five elements is most likely a Group | element.
Support your answer with the information given in the table shown above.

B is a Group | metal [1m] since it has a low melting and boiling point, low

density [1m] , conducts electricity and reacts violently with water [1m].

(2 correct data = 1m)

Rubidium is also a Group | element and it lies furine: down the group as

compared to the element in part (a). How would you expect the melting point

and reactivity in water of rubidium to differ compared to the element in (a)?

The melting point is lower than the element in (a) [1m].

It reacts more violently with water compared to the element in (a) [1m].

Its density is higher than the element in (a) [1m]

State the identity of Element A.

Mercury (the only example of a metal that is liquid at room temperature)

[3]

[1]

BP~288
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B6 Ethanoic acid is a colourless liquid with a pungent smell and has a chemical formula
of C2H40-. A bottle of ethanoic acid has the two labels shown below.

(a) State what the two labels represent.

corrosive and flammable

(b) Based on the labels, state two precautions that should be taken when using
this chemical.

Wear protective gloves/lab coat [1m].

Keep away from a flame OR use a water bath when @ati_ng it. [1m]

MUST BE SPECIFIC TO THE LABELS SHOWN

(c) State the number of atoms of each element present in 4 moiecule of ethanoic

acid.

2 carbon atoms, 4 hydrogen atoms, and 2 oxygen atoms.

[NOT ASKING FOR TOTAL, MANY CARELESS MISTAKES]

B7 A paper chromatography was performed on substances P, Q, R, S and T as shown.

P Q R S T

(a) Which substance is pure? Explain your answer.

P [1m]. There is only one spot in the chromatogram for P, hence there

is only one substance present in P [1m].

(b)  Suggest an explanation for the results of substance Q.

Substance Q is not soluble in the solvent used.

(1]

(1]

(2]

E,’:: P-~289
Exam?;er's

Use
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Section C: Free Response / Structured Questions [20 marks]
Answer all questions.
Write your answers in the spaces provided

C2 (a) In an experiment, Ethan was given a sample of a colourless liquid. He

separated it into two equal portions and heated them over two different types

P
bright Lmhm
orange flame
flame , |

- Y

(i) Inwhich set-up, X or Y, would you expect the liquid to evaporate

of flame as shown below.

completely first? Explain your answer.

Y [1]. A non-luminous flame was used, which produces more heat

than the luminous flame in X [1].

[2]

(i)  After all the liquid has evaporated completely, a residue of a white solid
was left behind in both X and Y. State, with a reason, whether the

colourless solution was an element, a mixture, or a compound.

It is a mixture [1] since it is made up of two different substances

that can be separated by a physical method [1]. 2]




7

(b)  Iron(lll) chioride, FeCls, s a reddishbrown solid and s’ made’ Up of the
lements iron and chlorine. Steel is made up of the elements iron and carbon.

(i) Explain why heat was given out when iron(lll) chloride was formed but
this does not happen when iron fillings and chlorine gas are mixed.

When the compound iron(lll) chloride is formed, a chemical reaction

occurs and heat is given out[1]. When iron is mixed with chlorine gas, no

chemical change takes place hence there is no energy change [1].

(2]

(i) Explain why some iron filings remained when the mixture of iron filings

and chlorine gas was heated to form iron(lll) chloride.

The elements in the compound iron(lll) chloride combine in a fixed
proportion[1]. If the proportion of iron filings in the mixture is greater than

what is required in forming the compound, there would be extra iron filings

that remain unchanged [1]. ]
(iii) Explain why steel can be attracted by magnets but not iron(l11) chioride.

A mixture has similar propeities as the substances that it is made up of.

Therefore, steel can be atiracted by magnets like iron [1]. However, a

compound have different properties compared to its constituent

elements, hence iren(lll) chloride cannot be attracted by a magnet like

iron. [1]

(2]

END OF PAPER
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Section A

Answer all questions

The scientific method usually involves the following skills.

| making meaning of information and evidence
Il communicating
Il engaging with an event
IV collecting and presenting evidence
What is the correct sequence in which the four skills are applied in the scientific method?
A LIV L
B LIV, LI
C LI,V
D IV, LI

Objectivity is an attitude of scientific enquiry.
What do you understand by this term?
A influenced by what is widely believed by others
B notinfluenced by what is widely believed by others
C follow the facts and be influenced by what is widely believed by others
D follow the facts and not be influenced by what is widely believed by others

Which property of a substance indicates whether it is a liquid or solid at room temperature?
A flexibility
B solubility
C melting point
D heat conductivity

BP~294
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For questions A4 and A5, refer to the table below.

height from which object time taken for object to reach

mass of falling object (kg) was released (m) ground (s)

Marie carried out an experiment involving falling objects. The table above shows the variables of
the experiment.

Which of the statements below could be the hypothesis / hypotheses Marie tested through the
experiment?

I The greater the mass of an object, the longer the time it takes to fall to the ground.

Il The larger the volume of an object, the longer the time it takes to fall to the ground.

Ill The greater the mass of a falling object, the greater the distance it falls before it reaches the
ground.

| only
land Il
Il and Il

o 0O wm »p

none of the above

To improve the experiment, Marie's teacher told her that she should ask herself some questions
before carrying out the experiment.
Which of the following questions should Marie ask?

A How does the shape of the falling object affect the time taken?

B Should the release height be measured in centimetres instead of metres?

¢ Should the mass of the object be measured again after it reaches the ground?

D

Should the mass of the object be measured using a beam balance or spring balance?

As a supplement to some diets, iron is consumed in tablet form. The mass of iron in these tablets is
often measured in ....cccveiviniiiinninnnnnns ;

A grams

B calories
¢ mililitres
D miligrams
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A7 The diagram below shows an experiment to test a certain property of liquids.

light bulb

wire —

—] |,

metal rods

battery

liquid

Which property is being tested?

A

B
C
D

density
solubility
magnetism

electrical conductivity

BP~296

A8 Gold, silver, platinum and copper are metals that are commonly used in manufacturing processes.

The table below shows the melting points and densities of these metals.

Liquid Melting point (°C) | Density (g/cm?)
Gold 1063 19.31
Silver 961 14.50

Platinum 1773 21.42

Copper 1083 8.96

Which of the following statements describes the relationship between the melting point and density

of a material?

A

B
c
D

The densest material has the lowest melting point.

The melting point of a material is one hundred times its density.

The melting point of a material is independent of density.

The melting point of a material decreases as density decreases.
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A9 A stone of mass 60 g is lowered into a measuring cylinder. The water level rises as shown in the
diagram below.

(100¢m3

(100cm?

50cm?®

,,,,, 30cm?

What is the density of the stone?

A 0.6 glom?
B 1.2g/cm?
C 20g/em?
D 3.0g/cm?

A10 Which of the following is not an effect of a force?
A It changes the size of an object.
B It changes the mass of an object.
C It changes the speed of a moving object.
D

It changes the direction of a moving object.

A11 What is the resultant force acting on the box shown below?

3N +—— —» 5N

2 N to the left
2 N to the right
8 N to the left
8 N to the right

O 0O m >



A12 Which of the following is a contact force?

A magnetic force

B frictional force

C electrostatic force
D

gravitational force

A13 The electrostatic force between two charged particles ............ccccvveenianes :

A attracts if they are like charges.

repels each other if they are like charges.

B
c s zero if they both have negative charges.
D

repels each other if they are unlike charges.

A14 Which material has magnetic properties?

A Wwood
B brass
c steel

p aluminum

A15 A metal rod XY is placed near a magnet. End X is attracted when it is placed near to the north pole

of the magnet, and also when it is placed near to the south pole.

X X
syl MRS

attraction

e

attraction

How does end Y behave when it is placed, in turn, near to the two poles of the magnet?

Y near north pole

Y near south pole

attraction
attraction

repulsion

o O m >

repulsion

attraction
repulsion
attraction

repulsion

BP-~298
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A16 Which of the following is the most likely to exert the greatest amount of pressure on the ground?
A aloaded lorry with four identical wheels
B aloaded lorry with six identical wheels
c an empty lorry with four identical wheels
D

an empty lorry with six identical wheels

A17 Four methods of lifting a heavy box using a lever are shown below.
Which method would lift the box most easily?

A effort B
effort
V Bi—-’;-’-""/
effort

c D effort

/ V
A18 Which of the following shows the weight of objects in increasing order?
[EER e T ST (B e Gares Jo T s e el | (IS SR a3 e o R R ol |

L ELETEET V] TSR Ty 1hq]l 1]
@

100 R 100

o[}
[}

P
A PR Q
B RPAQ
C QRP
D RQP

A19 Which of the following does not use chemical potential energy?
A car
B blender
C torchlight
D handphone
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A20 The arrow in each picture show the direction of force exerted by a person.
Which picture shows work being done?

s::mdmg holding lifting up sitting on
a box a chair

A21 During an experiment in a school laboratory, Klein accidentally spilled a chemical with the following
hazard symbol on his arm.

What should Klein do first?

A call the ambulance

B raise his hand to inform the teacher

Cc wipe his arm with a clean piece of cloth
D

wash his arm thoroughly under running water

A22 Which of the following apparatus should Ryan use to measure exactly 31.4 cm? of a liquid?
A beaker
B burette
C pipette
D test-tube
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A23 The steps to lighting up a Bunsen burner are shown below.
| Turn on the gas tap
] Open the air-hole
Il Light it up with a lighter
IV Close the air-hole

Which is the correct order of steps for lighting up a Bunsen burner to obtain a non-luminous flame?
A LILIL IV
B L1 11V
C IV, L
D IV, IILILI

A24 \which one of the following diagrams shows the correct way of heating a liquid in a test-tube?

A25 After outdoor cooking in Scouts camp, Jing Han realised that the bottom of his cooking pot was
covered with soot. Which of the following statements correctly describes his observation?

The flame was too hot.

B The food in the pot was burnt.
C The camp fire was a luminous flame.
D The camp fire was a non-luminous flame.
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A26 Gina accidentally poured salt into a bowl of rice grains. To prevent wastage, she decided to use
some of the separation techniques she has learnt. She listed down the necessary steps below.
| Pour the mixture down a filter funnel fitted with filter paper
Il Add water to the mixture and stir
Il Heat the mixture until all the water has evaporated

Which is the correct order of the steps she must carry out?
A LI
B LILI
c L
D L1

A27 Pure copper(ll) sulfate crystals can be obtained from an impure mixture of copper(ll) sulfate and
sand. The following diagrams represent the stages of the preparation.

copper(ll)
sulfate
solution

] v

et niadgptsalond..

copper(ll) sulfate crystals

In which order should these stages be?

first stage = last stage
I \Y I 1]
I v 1
Il I ] v
Y I Il 1l

o O @ »
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A28 Which statement must be true in order for two substances to be separated by chromatography?
A They have different colours.
B They have different densities.
C They have different boiling points.
D

They are soluble in the same solvent.

A29 The diagram shows a separation technique used to obtain tea.

J

P

»’L filter paper

boiling water
\

\i
4

tea leaves —!

/

Which of the following statements is correct?

The tea leaves dissolve in water to make tea.

B The boiling water cannot pass through the filter paper.
C The tea is the filtrate and the tea leaves are the residue.
D The tea leaves are the filtrate and the tea is the residue.

BP~303
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A30 Which of the following diagrams represent an element?
A B

"80.
.000

..;
@ o @®

A31 In the 18" century, a chemist named Henry Cavendish carried out an experiment which showed

that hydrogen burns with the oxygen in the air to form water. Which statement(s) can be inferred
from this observation alone?

| Airis an element

Il Water is an element

Il Water is a compound

IV Water is formed from the reaction between hydrogen and oxygen

A | only

B llandlll
C lland IV
D Illand IV

A32 Which of the following shows an element, a compound and a mixture??

element compound mixture
A carbon monoxide magnesium oxide sugar solution
B mercury clay sodium chloride
Cc nitrogen carbon dioxide air
D steel mud tin )
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A33 In 2004, a group of Japanese scientists discovered a new element with proton number 113. The
new element was given the name nihonium, is a metal, and was found to have 3 electrons in its

outermost electron shell. Which statement regarding nihonium is true?

Its chemical symbol is Ni.

B It belongs to Group | of the Periodic Table.
C It belongs to Period 4 of the Periodic Table.
D Itis predicted to be between the elements copernicum and flerovium in the Periodic Table.

A34 Which statement is true for all metals?

They have a silvery appearance.

B They can be attracted by magnets.
C They can conduct electricity in the solid state.
D They are solids at room temperature and pressure.

For questions A35, A36 and A37 refer to the diagram below which represents the Periodic Table. The
letters T, U, V, W, X, Y and Z represent elements.

[] X ]

A35 Which pair of elements are highly unreactive?
A TandU
B VandY
C WandZ
D XandY
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A36 Which pair of elements react violently in water?

A

B
c
D

Tand U
VandY
Wand Z
XandY

A37 Which pair of elements have the same number of electron shells?

A

B
C
D

Tand U
VandY
WandZ
XandY

A38 Which of the following is a chemical reaction between elements only?

A

B
c
D

magnesium + oxygen — magnesium oxide
methane + oxygen — carbon dioxide + water
oxygen + nitrogen monoxide — nitrogen dioxide

potassium + water — potassium hydroxide + hydrogen

A39 Which of the following substances is a compound?

A

B
C
D

Ceo
HF
Oz
Ss

A40 Which of the following statements is true?

A

B
c
D

A compound has the properties of the elements it is made up of.
A compound can be formed by chemical processes such as combustion.

A compound can be broken down into simpler substances by physical methods.

A compound made up of two or more different elements with different composition by mass.

END OF SECTIO

BP~306
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Section B: Short Answer Questions [40 marks]
Answer all questions.
Write your answers in the spaces provided

B1 The diagram below shows a vernier caliper.

Lt iy My g g = (O

(a) Name part A of the vernier caliper and state its function.

Name of part A: [1]

Function of part A: . [1]

(b) State the reading of the vernier caliper below.

mmm
III[IIIIII|

0 5 10

reading = cm [1]

---------------------------
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B2 The diagram below shows an object of dimension 0.5 m x 0.4 m x 0.2 m lying on the
ground. Its weight is 10 kg. Taking gravitational field strength to be 10 N/kg,

0.5m

0.2m $

W b
~ 7l

0.4m

(a) Calculate the pressure exerted by the object on the ground.

pressure = Pa [3]

---------------------------

(b) The object is made to stand on the shaded area. State and explain how this
affects the pressure of the box exerting on the ground.

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

.......
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An electric motor is used to lift a box of mass 4 kg as shown in the diagram below.
The box moves vertically up through a distance of 2 min 5 s.

4 kg

(a) State the energy conversion in raising the box.

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

(b) Calculate the average speed of the box.

average speed = m/s [1]

(c) Calculate the work done in raising the box. (Take g to be 10 N/kg)

workdone= .4 [2

(d) Determine the change in gravitational potential energy after it was raised 2m.

gravitational potential energy=__ J [1]

(e) Determine the kinetic enegy when it is stationary at the highest point.

kinet

LSS/MEXPMYE/201

BP~309
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A student carried out an experiment by balancing a light beam horizontally on a pivot
using a spring balance as shown in the diagram below. The pivot was placed in the

middle of the beam.

(a) The student concluded his findings through the graph shown below and it
proved that his hypothesis for the experiment was accurate.

Reading
on spring
balance /N |

o
Distance of
spring balance
to pivot / cm

State the student’s hypothesis for the experiment.

---------------------------------------

LSS/M1EXP/MYE/201]
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(b) The arrangement was adjusted such that the spring balance was 0.6 m away
from the pivot and it showed a reading of 7.5 N.

Calculate the moment produced by the spring balance about the pivot.

moment= Nm [2]

(c) The student then positioned the spring balance 0.8 m away from the pivot and

added a box in the middle of the beam as shown in the diagram below.

0.8m >

05m S

[Ej

20N

If the weight of the box is 20 N, calculate the new reading on the spring
balance.

reading on sprin¢

LSSMEXP/MYE/20*
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B5 Giselle used the experimental set up shown below to separate a mixture of three
liquids, P, Q and R.

thermometer

water out

!

f

water in

Mixture
of liquids

boiling chips

heat

(a) State the name of apparatus Y.

............................ 1]
(b) The boiling points of liquids P, @, and R are 156 °C, 118 °C, and 79 °C
respectively. State which distillate will be the last to be collected? Explain your
answer.
............ —
(¢) What is the function of the boiling chips?
.................................................... [1]
(d) Can Giselle use the same experimental set-up to separate a mixture of oil and
water? Explain your answer.
. 12

LSS/MEXP/MYE/2017
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B6 The table below shows the properties of five elements, A, B, C, D, and E.

These letters do not represent their chemical symbols.

Element Melting Boiling Density Electrical Reaction with
point (°C) | point (°C) (g/lem?®) | conductivity water
A -39 630 13.5 good No reaction
B 98 883 0.97 good Reacts violently
Cc - 189 - 186 0.0018 poor No reaction
D 1085 2652 8.96 good No reaction
E - 101 - 34 0.0032 poor Forms an acid

(a)  Which of the above five elements is most likely a Group | element.
Support your answer with the information given in the table shown above.

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

------------------------------------------------------------------------

.............. S s 10

(b) Rubidium is also a Group | element and it lies further down the group as
compared to the element in part (a). How would you expect the melting point,
density, and reactivity in water of rubidium to differ compared to the element in
(a)?

............... T — ——

.........

(c) State the identity of Element A.

ay

LSSMEXP/MYE/201
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B7 Ethanoic acid is a colourless liquid with a pungent smell and has a chemical formula

of C»H:0>. A bottle of ethanoic acid has the two labels shown below.

(a) State what the two labels represent.

(b) Based on the labels, state two precautions that should be taken when using
this chemical.

(2]

------

(c) State the number of atoms of each element present in a molecule of ethanoic
acid.

P Q R S8 T

(a)  Which substance is pure? Explain your answer.

(b)  Suggest an explanation for the results of substance Q.

LSS/MEXP/MYE/2017
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Section C: Free Response / Structured Questions [20 marks]

Answer all questions.

C1 A large irregular-shaped object of volume 37.5 cm?® has a density of 70 g/cm?3. Taking
gravitational field strength on Earth and on the Moon to be 10 N/kg and 1.6 N/kg
respectively,

(a) Calculate the cuboid’s,

() mass on Earth,

mass = e 3 [2]

(i) weight on the Moon.

------------------------------

LSSMEXP/MYE/20'
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(b) Describe, with the help of label and diagrams, the steps of an experiment to
prove that the density of the large irregular-shaped object is 70 g/cm?. [6]

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

---------

LSS/M1EXP/MYE/2011
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In an experiment, Ethan was given a sample of a colourless liquid. He
separated it into two equal portions and heated them over two different types
of flame as shown below.

bright pale blue
orange flame

(i) In which set-up, X or Y, would you expect the liquid to evaporate

completely first? Explain your answer.

-----------------------

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

(ii)  After all the liquid has evaporated completely, a residue of a white solid
was left behind in both X and Y. State, with a reason, whether the
colourless solution was an element, a mixture, or a compound.

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

LSS/MEXP/MYE/201
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Iron(lll) chloride, FeCls, is a reddish brown solid and is made up of the
elements iron and chlorine. Steel is made up of the elements iron and carbon.

(i) Explain why heat was given out when iron(lll) chloride was formed but

this does not happen when iron fillings and chlorine gas are mixed.

(i) Explain why some iron filings remained when the mixture of iron filings

and chlorine gas was heated to form iron(lll) chloride.

-------

-------------------------

.2

.12

END OF PAPE
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Section B: Short Answer Questions [40 marks]
Answer all questions.
Write your answers in the spaces provided

The diagram below shows a vernier caliper.

(@)

(b)

Name parts A and B of the vernier caliper and state thcir “unction.

Name of part A: Inside jaws

--------------------------------------------------------------------------------------------

Function of part A: To measure inner diameters

----------------------------------------------------------------------------------------------

State the reading of the vernier caliper below.

N
J}-FIII!III!JO

Reading: 7.26

LSS/1EXP/MYE/2017
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B2 The diagram below shows an object of dimension 0.5 m x 0.4 m x 0.2 m lying on the

ground. Its weight is 10 kg. Taking gravitational field strength to be 10 N/kg,

0.5 V
0.2m $

< >
0.4 m
(@) Calculate the pressure exerted by the object on the g 'a.s:i

A=04x05 F=mxg

=02m [1] =10x10

=100 N (1]

P=F/A

=100/0.2

= 500 N/m? [1]

pressure= 500 Pa

(b) The object is made to stand on the shaded area. State and explain how this

affects the pressure of the box exerting on the ground.

-----------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

LSS/MEXP/MYE/2017
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B3 An electric motor is used to lift a box of mass 4 kg as shown in the diagram below.

The box moves vertically up through a distance of 2 min 5 s.

4 kg

(a) State the energy conversion in raising the box.

-------------------------------------------------------------------------------------------------------------

(b) Calculate the average speed of the box

Speed=2m/5s
=0.4 m/s

average speed = 0.4 m/s [1]

(c) Calculate the work done in raising the box. (Take g to be 10 N/kg)

F=W=mxg
=4x10
=40 N [1]

Wd=Fxd

=40x2
=80J [1]

work done =

(d) Determine the change in gravitational potential energyafter it was raised 2m.

gravitational potential energy =

(e) Determine the kinetic enegy when it is stationary at the highest point.

kinetic

LSSMEXP/MYE/2017
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A student carried out an experiment by balancing a light beam horizontally on a pivot

using a spring balance as shown in the diagram below. The pivot is placed in the

middle of the beam.

(a) The student concluded his findings through the graph shown below and it

proved that his hypothesis for the experiment was accurate.

Reading
on spring . _
balance /N |- T = |

Distaﬁce of
spring balance
to pivot / cm

State the student’s hypothesis for the experiment.

------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

LSS/1EXP/MYE/2017

BE~324

Examiner's
Use



(b)

(c)

13

The arrangement was adjusted such that the spring balance was 0.6 m away

from the pivot, and it showed a reading of 7.5 N.

Calculate the moment produced by the spring balance about the pivot.

M = F x perpendicular distance  [1]
=75x0.6
=4.5Nm (1]

M\moment - 45 Nm

-------------------------

The student then positioned the spring balance 0.8 m away from the pivot and

added a box in the middle of the beam as shown in the diagram below.

Q
%—-———-— 0.8 m

<«<——05m—>

[ ]

20 N

Y

If the weight of the box is 20 N, calculate the new reading on the spring

balance.

ACWm = CWm [1]
20N x0.5m =F x0.8m [1]
F=125N [1]

reading on spring bal:
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Section C: Free Response / Structured Questions [20 marks]

Answer all questions.

C1 A large irregular-shaped object of volume 37.5 cm? has a density of 70 g/cm?. Taking
gravitational field strength on Earth and on the Moon to be 10 N/kg and 1.6 N/kg
respectively,

(a) Calculate the cuboid’s,

(i) mass on Earth,

Mass = Density x volume (1]
=37.5x70
=2625¢9 [1]

Mass = ...} e 2099., O
(ii)  weight on the Moon.
26259g=2.625kg [1]
W =mg
=2625x1.6
=42N 1
weight = 42 N

-------------------------
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(b) Describe, with the help of label and diagrams, the steps of an experiment to
prove that the density of the large irregular-shaped object is 70 g/icm?®. [6]

Use a beam balance to measure the mass of the object. [1]

BR~327
Examiner's
Use

. Fill up the displacement can until water overflows from its spout. Wait till the water stop flowing

out from the spout  [1]
Tie the object with a string, and gently lower the object into the displacement can. [1]

ed

The volume of water collected in the measuring cylinder, is the volume of the irregular shape
object.  [1]

. Density = mass /volume [1]
Diagram and label [1]

END OF PAPER
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