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READ THESE INSTRUCTIONS FIRST

Do not open this booklet until you are told to do so.

Write your full name, class and index number in the spaces provided on the question paper
and on any separate writing papers used.

Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer ALL the questions in Section A. For each question, there are four possibile answers,
A, B, C and D. Choose the one you considered to be correct and record your choice in soft
pencil on the Optical Test Answer_She_et (OTAS).

question [ ].

You may use a calculator for this examination. FOR MARKER'S USE
i - Section Marks Max
A copy of the Periodic Table is printed on page 22. Awarded | Marks
A 20
B 40
C 20
L Total 80

This question paper consists of 22 printed pages including the cover page.

Setter: Ms Kok Han Ni

BP~76



BP-T77

Section A [20 marks]

1 A student wishes to measure approximately 40 cm?® of ethanol and exactly
20.8 cm3 of water as part of an experiment.

Which apparatus should the student use to measure these volumes?

ethanol water
A beaker pipette
B conical flask measuring cylinder
C burette pipette
D beaker burette

2 The diagram below shows two methods for collection of gases.

=n
delivery tube —
gas jar
- -
method 1 to collect gas X method 2 to collect gas Y _

Which of the following properties of gas X and Y makes it possible for both
gases to be collected by method 1 and 2 above?

. gas X gas Y

A denser than am‘;?—ht[y soluble in | less dense than air; insoluble in water

B | less dense than air; slightly solublein | |ess dense than air; soluble in water

C less dense ﬂ'!gﬁe:a'ti?t;rslightly soluble | less dense than air; insoluble in water
D | less dense tha:tnav':-.aisgoluble inwater [ less dense than air; scluble in water

Canberra Secondary !
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Which of the foliowing shows the correct S.1unit for each quantity?

mass temperature time

A g K S L
B g °C min

C kg °C s

D kg ] K N s

4 Which changes occur when dry ice sublimes?

[= separation of particles energy of particles | attractive force between
____Pparticles
A decreases increases decreases
B decreases decreases increases
=i increases increases decreases
D increases decreases increases

S Diagrams W, X and Y sho
at different temperatures.

The graph shows the temperature ch
In which region of the graph would al

A

anges which occur
[ the particles be arranged as in Y?

w how the particles of a substance are arranged

on cooling the substance.

Canberra Secondary School
2017 Semestral Assessment 1
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6 Sodium chloride is the common salt used in cooking. What is the boiling

point of 2 sample of sodium chioride solution?

89°C
96°C
100°C
104°C

gOwr

7  The table below shows the melting and boailing points of four pure substances.
Which substance will undergo a change in physical state when heated from

30°C to 50°C?

melting point/ °C boiling point/ °C
A -9 24
B 20 89
c 45 108
D 367 951

8 Hexane boils at 68°C and ethanol boils at 89°C. Both are completely miscible
with each other. Which method is best used to separate a mixture of these two

liquids?

A evaporafion

B  crystallisation
(2 simple distiltation

D  fractional distillation

9 Sugar crystals can be separated from sand by using the processes shown.

What is the correct order for the processes?

first > last

filter -> dissolve = evaporate > crystallise
dissolve > evaporate -> crystallise - filter
dissolve -> evaporate = filter - crystallise
dissolve -> filter-> evaporate = crystallise

ooOm>

Canberra Secondary
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5
10 The diagram shows a chromatogram obtained from the colouring of three different |
sweets, X, Yand Z )
@ red @ red
|
@ yellow 9 yeflow @ yellow |
® red ® red i
sweet X sweet Y sweetZ

How many different colourings are present in the three sweets?

Oow>»
g b wN

Canberra Secondary School
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11 The diagram shows apparatus used to separate a mixture of two liquids with boiling
points 85°C and110°C.

distiliate

Which graph would be obtained if the temperature at point P was plotted against the
total volume of distillate produced?

A B c D
temperature/°C temperature/°C temperature/°C te kparalurePC
120 - 12 120 120
110 - 110 p s £ 4 T 110°
100 - 100 100 1 100"
S0 - S0 90 90 -
80 ~ 80 80 - 80
total volume total volume ¥ total volume r total vulume=
of liquid distilied of liguid distilled of liquid distilled of liquid distilled

Canberra Secondary |
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13 Which compound contains three different non-metailic elements?

C2HsBr
NaPH.
Hz20
NH3

oOOow>»

14 Which pair of substances contain both mixtures?

air and sea water

oxygen and orange juice
water and carbon dioxide
water and air

Cowm>»

15 Anion X* has electronic configuration 2, 8. How many electrons does an atom
of this element have?

A 1 B 5 Cc 10 D 11

16  Which of the following pairs of particles contains the same number of electrons?

A H*and Be?*
B O%andK*
C AP andcCr
D  Fand Ne
Canberra Seco ndary School Science (Chemictnn
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17 Anisotope of element X has 20 protons and 20 neutrons in its nucleus. Which
symbol is correct for the ion of X?

S S > T
18 Which of the following atom represents a chemically inert element?
A iy B Wy c 44§ D 22Y

16

19 Whatis the chemical formula of the compound formed between 23A and 31B?

A AB
B A:B
C A:B
D A:B:

20 Metal X forms a sulfate with a chemical formula of X2(SO4)s. What wouid the
chemical formula be if X were to form a nitrate?

XNO3
X(NOs3)2
XzNO3
X(NOs3)3

oOow>»

~End of section A~

Canberra Secondary
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Section B [40 marks]
Answer ALL questions in the Spaces provided on the question paper.

1 Use the data given in the table below to answer the questions that follow:

element melting point / °C boiling point / °C
A -106 -39
B -28 0
c 3 37 T
D 101 222 i
E 589 1201

(a) Which substances are solids at room temperature? -

(1]

(b) Carbon tetrachloride (CCls) exists as a volatile liquid at room

temperature. Which substance is likely to be carbon tetrachloride?
Explain your answer. [2]

(¢) Inthe box below, draw the arrangement of the particles for element A
at-107°C. [1]

Canberra Secondary Schoal Science (Chemistrvi
2017 Semestral Assessment 1
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{d) Using the axis provided, sketch the heating curve for a pure sample of
element E when it is heated from 500°C {o 1300°C. Indicate the
temperature at which changes occur clearly in the graph. [3]

temp/°C

A

e
e

time/min

(f)  Describe the changes in arrangement of the particles in element E
when the temperature increases from 1200°C to 1300°C. 2}

Canberra Secondary |
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2 The table below shows the melting and boiling points of substances X, Y and Z.
substance melting point/°C boiling point’°C
X -20 80 ]
Y 11 65
2 2 18

Adam tries to se

parate a mixture containing X and Y by using the apparatus as
shown below. '

thermometer

; stopper
water in PP

réceiving flask
mixture of

Xand Y

(a) Suggestthe purp

ose of adding glass beads in the fractionating
column.

(1]

(b) State one error that Adam has made in his above set-up.

(1]

Canberra Secondary Schogl
2017 Semestral Assessment 1
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L]

(c) Which substance would be obtained last? Explain your answer. M

(d) Explain why the technique as shown above cannot be used to separate
a mixture of Y and Z at room temperature. [1]

3 Two copper alloys, A and B, were dissolved in acid to produce soiutions of metal
compounds from the alloys. The solutions were then used in a chromatography
experiment to separate and identify the metals present.

The chromatograph below shows the metals present in the two copper alloys,

A and B.
v
-

v - -

&

- v w

SPRE P ™ SOS: * WO i

lead iron  copper tin A B
{a) Name the metals present in alloy A. 1]
(b) Name one metal absent from alloy B. [1]
(c} Are the two copper alloys the same? Explain your answer. 2]

Canberra Secondary .
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4  The following diagrams show the compositions of si
in terms of the arrangement of their atoms. There a

13

represented by O , Oand e..

Sle
len

D -
L J
......
o0 L
[
L

ix different materials (AtoF)

re three kinds of atoms

Which of the diagram(s) A, B, C, D, E and F represent

(a) pure compound

(b) mixture of elements

5

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

In the table below, state two differences between a c'c.zmpound and mixture.

compound

mixture

Canberra Secondary Schoof
2017 Semestral Assessment
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6 Use the following information to answer questions below about the particles

A, B,C,D,E, FandG.

particle charge atomic mass number electronic
number number | ofelectrons | structure
A 1- 9 19 10 2,8
B 7 14 7 2.5
(- 10 20 10 2,8
D 15 31 18 2,8,8
E 3 4 2 2
F 20 40 20
G /2y 16 7

(a)  Complete the table above.

(bX(i)

(i) Explain why this particle is electrically neutral.

Which particle isa stable atom? ...

(c) Which particle has the most number of electron shells? ....................

(d} Which particle is an atom containing 9 neutrons? ..........c.ccoooeeeeen.

(e}  Which two particles are isotopes? Explain your answer.

Canberra Secondary
2017 Sernestral Asse
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A

(f) Draw the electronic structure of D,

Indicate the charge on the particle
if any. You do not have to show th

€ number of protons and neutrons. 2]

7 In the experiment below, magnesium metal reacts with

steam to produce
hydrogen gas as one of its products.
glass wool
soaked in magnesium
water

|

\
@ ===

heat

(@) In the box above, complete the diagram to show h

ow hydrogen gas can
be collected and measured. Label the apparatus

drawn. [2]

(b) Describe a chemical test to confirm the presence of hydrogen gas. [1]

Canbera Secondary School s
2017 Semestral Assessment
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8 Complete the following table below. [4]
name of compound cations anions chemical formula
(positive ions) | (negative ions) |  of compound

ammonium nitrate NH4*

aluminium AP

carbonate

nickel(ll) nitride = NizN2

iron(lll) hydroxide Fe3*

~End of Section B~

Canbera Secondary
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Section C (20 marks) ‘
Answer ALL questions in the spaces provided below. !

1 Sabrina carried out an experiment which involves the heating of solid mercury(li)
oxide, HgO at room temperature. After heating, oxygen gas and a silvery liquid is
produced. He decided to examine the silvery fiquid further by heating it.

The table below shows how

the temperature of the silvery liquid changed with time
during heating.

time/ |0 1 2 3 4 5 6 7 8 9 10 |11
min y

temp/ {20 |40 [60 |0 130 | 170 {210 [ 260 300 [ 315 {320 | 320
°C

(a) Using the data above, plot a graph of temperature against time on the

grid provided below. Draw a smooth curve for this heating curve, [2)
4 temp/°C
i I

S i

I

i : .
time/min

Canberra Secondary Schaal Calamas Pt
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(b)

(c)

(d)

(e}

Canberra Secondary |
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From your graph, deduce the boiling point of the silvery liquid.

Suggest the identity of the silvery liquid formed.

Is mercury(ll) oxide a compound? Explain your answer with reference
to the experiment above.

Using O to represent an oxygen atomn, draw a diagram to show how
the diatomic molecules of oxygen gas are arranged at room
temperature.

2017 Semestral Asse:
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2 The table below shows the solu

19

bilities of three solids in two solvents, water and

methylbenzene.
solubility in
solid solu bility in water m ethylbe:lyzene
sand ___insoluble insoluble
sodium chioride soluble insoluble
sulfur insoluble soluble

Describe how you would obtain pure, d

chloride given a mixture of all three solids.

ry samples of both sand and sodium

Canberra Secandary School
2017 Semeslral Assessment 1
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In an experiment, solutions from 2 different samples of talcum powder, A and B
were obtained. Spots of A and B were placed on a chromatography paper,
together with spots of substances responsible for skin allergy, X and Z. The paper

was then placed in a large beaker containing a solvent.

The restuits of the experiment led a student to suggest that:

= A contains both X and Z.

» B contains Z and an unknown that is more soluble than X in the solvent.
e« Xand Z are pure substances.

« Xisless soluble than Z in the solvent.

(a) Complete the diagram below to show how the chromatograph should

look like based on the above conclusion.

A

talcurn powder

B

X Z
spols responsible for skin allergy

Canberra Secondan
2017 Semestral Ass
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L]

(b) The formula of talcum Powder was given in old textbooks as
MgaSisO12H2. This formula is rearranged in modern textbooks as

Mg38i4 Ox(OH‘)y
Given the table below, deduce the values of x and y in the modern [2]
formula. :
[ Mg Si 0 H ]
no. of
atoms 3 4 12 &

(€) (i) Magnesiumis the main element present in talcum powder,
Suggest whether it is metallic or non-metallic. Explain your
answer. [2]

(ii)  Inthe box below, draw the electronic structure of a magnesium
atom. (1]

~End of paper~

Canberra Secondary School
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Wirite your full name, class and index number in the spaces provided on the question paper
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You may use a pencil for any diagrams or graphs.
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Section A [20 marks]

1 Which of the following mass is the smallest?

A 2x10%kg
B 2x10g

C  2x10°ng
D  2x102mg

2 A micrometer is used to measure the diameter of a brass rod.

If the zero error of the micrometer is -0.06 mm, what is the length of the rod?

A 518mm
B 5.80 mm
C 7.18 mm
D 7.80 mm

E=1

+ A e o o ] ] & s . [

H —

2cm 4 em

What is the initial speed of this model cart?

A 0.04cmis
B 008cm/s
Cc 100 cm/s
D 200cm/s
Canberra Secondary School =
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Earthquakes are caused by seismic waves. In 2 particular earthquake, the seismic wave has a
frequency of 15 Hz. What is the period of oscillation of the ground?

A 0.03s
B 0.07s
04 0.12s
D 024s

Which of the following is not true about mass and weight?

mass

weight

is a scalar

is a vector

can be measured by mass balance

can be measured by newlon-meter

does not depends on gravity

depends on gravity

ooOo@r

depends on the density of the object

object

does not depend on the density of

Which of the following changes can cause a moving car {o have higher inertia?

o0Ow >

when the car is moving faster

when the car is moving slower

when more passengers are sitling inside
when the car is going down a slope

A piece of wooden block has a weight of 0.5 N on the Earth. What is the weight of the same
block on the Moon? The gravitational field strength of the Earth and the Moon is 10 N/kg and

1.6 N/kg respectively.

A 0.03N
B 008N
C 313N
D B8.00N
A

few experiments are carried out to compare the density of different substances.

— Liquid X

Which of the following statement must be true?

A When solid A is placed in the liquid Y, it will sink.
When solid A is placed in the liquid Z, it will float.

B
C  Liguid X is the densest liquid.
D

Liquid W is the least dense liquid.

Liquid X

Liquid Z

SR

Canberra Secondary ©
2017 Semestral Asse
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11

12

Y

What is the gain of kinetic energy of a 10 g ball when it falls a distance of 5 m. The
gravitational field strength is 10 N/kg, and you may ignore air resistance.

A 005J
B 0504
C 5004
D 500J

Jon carries 5 bricks ontoa 2 m high platform in 45 s. The mass of each brick is 150 g. What is
the power produced? The gravitational field strength is 10 N/kg. :

A 033w
B 150w
C 333w
D 150w

A 25mfs
B S50mis
C 707mss
D 10.0m/s

A box of 10 kg is being pushed up a slope with a force of 90 N as shown in the diagram
below.

25m
90N

o TG

The length of the slope is 25 m, the height of the slope is 4 m. What is the work done against
gravity?

A 360J
B 4004
C 18504
D 22504
Canbemra Secondary School .
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14

5

Answer questions 13 to 15 based on the heating curve of substance X shown below. The
substance X is heated with a 2 kW heater.

4 Temperature/*C
ps 1, ¢ 10 SRR G5 S B

2,7 o1 P S R - /

120+ - '
304 ! ' i y
: : i .
o — } ; -+ » Time/min
0:00 0.251.00 5.20 6.90 13.15 1440

What is the boiling point of substance X?

A 30°C

B  120°C
C 250°C
D 300°C

What is the increase in internal potential energy of substance X during melting?

A 0J

B 30kJ
C 504 kd
D 750k

Which of the following statement is true for substance X at the end of 14 min?

A Particles in X are vibrating at fixed positions.

B  Particles in X are closely packed.

C  Forces of attraction between particles in X is very weak.
D Particles in X expands.

16 Which of the following is true when steam condenses to water?
kinetic energy potential energy
A increases remain the same
B decreases Increases
c increases Decreases
D remain the same Decreases
Canbesra Secondary .
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17 In an experiment, boiling water is poured into the apparatus below.

Which rod will heat up faster so that the wax melts and the drawing pin falls?

A Copper

B Glass

C  ‘Plastic

D  Wood

18 In the experiment set up below, the wax melts soon after the flame is turned on,
Palished
o
_ Dult -
black

Cork held i

place by wax

What is the main process of heat transfer?

A conduction

B convection

C  radiation

D all of above
Canberra Secondary Schogl
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19 Four containers made from the same material are filled with ice as shown below,

Dull white Shiny black

Shiny white Dull black

Which container will have the most un-melted ice after 5 minutes?

A shiny white

B dull white
C  shiny black -
D dull black

20 In order 1o cool down a tank of water quickly as shown below, where should the chiller
element be placed?

" - Tank of water —

End of Section A

Canberra Secondary & © ° - -
2017 Semeslral Asse:
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Section B [ 40 marks] !
Answer ALL questions in the space provided

1 The diagram below shows how a length of iron pipe can be measured. The important

Mmeasurements of a pipe includes the internal diameter (d), the external diameter (D), the wall
thickness (T) as well as the length L)

The internal and ei(ternal diameters

are measured by a vernier caliper, which has no zero
error. The results are shown below. '

3 4 3

it o

10

-
K i

Internal Diameter External Diameter

(a): Whatis the

(i) internal diameter of the pipe, (1]
(ii) external diameter of the pipe? 7y (1]
(b} Calculate the thickness of the wall.
T= s ..cm (1]
(c) Describe a method to increase the accuracy of the measurement, (1]

Canberra Secondary School =
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(d) Explain why a pipe made of metal is a better conductor of heat compared to styrofoam.  [2)

2 A suspended spring with a mass attached is displaced downwards and released. It oscillates
up and down with a frequency of 4 Hz

equilibrium
pasition

(a} Explain what it is meant by ‘a frequency of 4 Hz'. 1]

{b) Calculate the period of the oscillation.

(c} Suggest two ways to ensure that the period measured is accurate. [2]

{d} Calculate the time it takes for the mass to pass the equilibrium position for the first time.

time= .. 5 1]

Canberra . Secondary
2017 Semestral Ass¢
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b ]

A laboratory is testing the robotic arms of a Lunar Rover. The arms needs to be able to lift 100
g of rock samples on the Moon. The gravitational field strength at the surface of the Moon is
1.6 N/kg.

(a) Explain what is meant by “ the gravitational field strength at the surface of the Moon is
1.6 N/kg™ . [1]

(b) Calculate the force needed to lift a 100 g rock on the Moon

RORCE S conissinniiiinnnonna [1]

(¢} The test shows that the robotic arm can Jift up to 50 g rock on the Earth. Explain if this
arm is suitable for the rover. The gravitational field strength on Earth is 10 N/kg. 2]

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

Bronze is an alloy made up of the following two metals. Copper and tin are not miscible.

Weta! [ % volume density / (g/cm®) | boiling point 7 °C melting point/ °C
copper | 84% 8.96 1084 2562
tin 16% 7.265 231 2602

(a) Caiculate the mass of Copper and tin in 100 cm? of bronze.

mass of copper=................... . g

massoftin=............ ... g [2]

Canberra Secondary Schoo] B
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(b) Calculate the total mass of 100 cm? of bronze.

(c) Hence, calculate the density of bronze in kg/m®.

dBNEIY = . o omsssassnianisaes kg/m® [2]

{d) Ifa solid piece of bronze is placed inside mercury, which has a density of 13560 kg/m?,
will it float or sink? Explain your answer, 1]

A 0.22 revolver bullet has a mass of 1.7 g. When the revolver fires, the gun powder pushes
the bullet out of the 30 cm gun barrel with a speed of 250 m/s.

(a} Calculate the kinetic energy of the bullet as it leaves the gun barrel.

kinetic energy = ...ooveeeeervineiiniecniennns J [2]

{b} Calculate the size of the force pushing the bullet out of the barrel.

Canberra Secondary & ©
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(c) Calculate the power produced by the gun powder if the bullet remains in the barrel for
0.2s.

POWEBE= .. | ccsssvonmimsninsisisssoas: YW [1)

{(d) If such abullet is fired upwards, calculate the maximum height it can reach,

height= ..o m [2]
6 (a) State the kinetic theory of matter. [1]
(b} In the space below, draw a diagram to show the arrangement of particles in a solid. [1]
{c) By referring to the particles in the matter, explain
(i} why the density of a gas is very low; [1]

(ii) why liquid takes the shape of the container it is in.

Canberra Secondary School =
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®

Homeostasis is the ability of living organisms to cope with temperature changes. When the
weather is hot, human beings perspire to keep themselves cool.

{a) Explain, in terms of particles, how evaporation of perspiration cools down the body.

(b} State two differences between boiling and evaporation.

(c) Describe the changes in the amangement of water particles when it turns from liquid to
gas.

(d) State what happens to the kinetic and potential energy of the water as it boils?

End of Section B

i emet w

Canberia Secondary &
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Section C {20 marks]
Answer ALL questions in the space provided

1 A Roller coaster moves through a vertical loop of 15 m radius as shown in the diagram below,

x

. A
The mass of the roller coaster is 1500 kg and it has a speed of 3 m/s at position H. In order for

the roller coaster to pass through the loop safely, the minimum speed of the rollercoaster must
be more than 12.2 m/s.

{a) At which position of the loop (A, B or C) does the rollercoaster have the lowest speed?
Explain your answer.

12
(b) Calculate the kinetic energy of the roller coaster at when it passes the loop safely with a
speed of 12.2 m/s,
kinetic energy = serressssstaiisai it aneseneens [2]
(¢) Calculate the gravitational potential energy of the rollercoaster at position B.
gravitational potential CRBIOY = . cocismensiinssaiiciit v, [2]

Canberra Secondary School .
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(d) Calculate the minimum height H so that the rollercoaster can pass through the toop

safely.

{(e) The actual height needed is higher than the answer calculated in (d). Explain why this is

SO.

A clay pot and a iron pot are filled with equal volume of water and placed on the stove of the
same heating power. The temperature of the water is measured every 2 minutes and is

recorded in the table below.

15

neIt = minaiiiaie

Teiia P Temperature / °C
Ciay pot Iron pot

0 25 25
2 28 30
4 31 35
6 34 40
8 37 45
10 40 50
12 43 55
14 46 60
16 49 65
18 52 70
20 55 75

{a} Plota graph of temperature against time for the two different pots on the next page.

Label your graphs clearly.
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{b) Based on the graph, which pot conducts heat faster to the water? Explain your answer. [2)

(c) Calculate the gradient of the graph for the iron pot. Show your working clearly.

L {2}
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(d} By referring to the particles in the clay pot, explain how heat is transferred through it. 2]
(e) Explain how all the water in the clay pot become heated. [2]

End of Paper
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Section A [20 marks]

1 Astudent wishes to measure approximately 40 cm3 of ethanol and exactly
20.8 cm®of water as part of an experiment.

Which apparatus should the student use to measure these volumes?

ethanol water

A beaker pipette
B conical flask measuring cylinder

€ burette pipette

D beaker burette

2 The diagram below shows two methods for collection of ga%es

delivery tube - bgehive ghelf

gas jar
method 1 to collect gas X : -metned 2 to collect gas Y
Wl'mélf gf tHe f lowing properties of gas X and Y makes it possible for both gases
to bel chllect: reethod 1 and 2 abeve?
_:_ E gaﬁ | gasyY
A denser than 3ig; sthghtly soluble in | "less dense than air; insoluble in water
’ water
B | less dens than air, sfightly soluble In | jasc dense than air; soluble in water
water
c less dense than :‘ai,‘r-i'-fggﬁghtly- soluble | Tess dense than air;.insoluble in water
] in water
D | less dense than air; insoluble in water less dense than air; soluble in water

Canberra Secondary School
2017 Semestral Assessment 1
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3  Which of the following shows the correct S.1 unit for each quantity?

mass temperaiure time
A g K s
B g 50 min
c kg : °C S
D kg K ]

4 Which changes occur when dry ice sublimes?

separation of particles energy of particles | aftractive force between
paRicles
A decreases increases decreases
B decreases decreases ) BAEases
c inCreases increases _demeases
D increases decreases __ineases

5 Diagrams W, X and Y show how the particles of & sébstande e auagged at
different temperatures. -

) )OS OSSO0 00800
W X

The gravh shows the temperatore changes which occur on cooling the substance.
In whach region of the graph would all the particles be arranged as in Y?

A

Canbenas Secondarv School Science (Chemistrv)
2017 Semestral Ass
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6  Sodium chloride is the common salt used in cooking. What is the boiling

8

point of a sample of sodium chicride solution?

A 89°C
B 96°C
C 100°C
D 104°C

melting point/ °C boiling point/ §
A -9 24 -
B 20
C 45 .
D 367 |

Hexane boils at 68°C and etha nol boils at 83°C Both are colpltelygmscible

with each other. Which methed is best used fa Separate a matre of these
two liquids?

A evaporation

B crystallisation

G simple distllation

D fractional distilation

Sugar crystals can be separated from sand by using the processes shown,
What is the corract order for the processes?

first > [ast

filter > dissolve > evaporate - crystallise
dissolve < evaporate - crystallise = filter
dissolve > evaporate > filter - crystallise

5 it

dissolve - filter' évaporate - crystallise

Oowmp»



10 The diagram shows a chromatogram obtained from the colouring of three different
sweets, X, Y and Z.

@ red @ red
@ yelow 9 yellow @ vellow
® red @ red
sweet X sweet Y sweet 2

How many different colourings are present in the threedwests?

DOw>
nbhwn



11 The diagram shows apparatus used to separate a mixture of two liquids with
boiling points 85°C and11 0°C.

thermometer water out

distillate

mixture of liquids

i, - e

Which graph would be obtained.if the temperature at point P was plotted against
the total volume of distillate produced?

A B C o fy B
lerq-ee.llamraf“c {emperatureec, temperature/*C temperature/cC
120 ° 12 1,209? 120 1
110 - - 110777 110 ] 110
106 ' Tod 100 | 100
90 90 90 - 90-
80 80 80 80-
ot voms Olalvoume T o total volume.

of liquid distilled of liquid distilled of liquid distilled of liquid distilied



°

12 Which of the following diagram shows a mixture of a compound and an element?

A €OQ) B z.o%
v 9 vl
O e ©

O.Doo .O.O

C g)gé} D {m«)

13 Which compound contains three different non-metallietlemans?

A C2HsBr
B NaPHjs
C H20

D NH3

i4 Which patr of substaneges contain both mixtures?

dir and sea water

oxygen and orange juice
water and carbon dioxide
water and air

oO®>

i5 Anion X* has electrehic configuration 2, 8. How many electrons does an atom
of this elerment have?

A 1 B 5 C 10 D 11

16  Which of the following pairs of particles contains the same number of electrons?

A H*andBe?*
B O%andK'
C AP*andCr
D FandNe



17

18

19

20

An isotope of element X has 20 protons and 20 neutrons in its nucleus. Which
symbol is correct for the ion of X?

4 - 39y 2—
A A S T R

Which of the following atom represents a chemically inert element?

A Iy By c 20y D 2Y

What is the chemical formula of the compound formed between Zhwand 31B?

A AB
A:B
AsB
AszB;

OO

Metal X forms a sulfate with a chemical formula OfX 248 0a )3 Mhatuauid the
chemical formula be if X were to form a nitrate?

A XNO3

B X(NOj),
C Xz2NO;
D X(NOs)s

~End of section A~



Section B [40 marks]

Answer ALL questions in the spaces provided on the question paper.

Use the data given in the table below to answer the questions that follow:

{a) Which substances are solids at room temperature®

D and E (Both correct -1m)

element melting point /°C boiling point / °C
A -106 -39
B -28 0
Cc -3 37
D 101 ©22
E 583 we 00

{b) Carbon tetrachioride (CCls) exists as\a volatilediquid afroem
temperature. Which substance is likely to be carbon te®a@ihlori®?
Explain your answer

Element C.(1m) It has a small diference hetween the melting and
boiling poirt Only C exist has a quid at rpamismperature. (1m)

{c} Inthe box below drawthe arrangeméat of the particles for element A

at -10¥°C

-particles are closely packed & in orderly manner

r—

WAV

N
I A A
v o, Vs 7 7
A A A AN Pk AN
7 . 7 v (Y, Y,
2N A A ) A A
SES8RTE

1

{2

(1
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®

{d) Using the axis provided, skeich the heating curve for a pure sample of
element E when itis heated from 500°C to 1300°C. Indicate the
temperature at which changes occur clearly in the graph. [3]

temp/°C
i\

1300 T

1201 A

589
500

———— i e

-
e

time/min

1m for correct shape of graph
1m for correct labelling oktemperatures

() Describe the changes in arrangentent of the particles in element E
- when the temperature increases fom 41200°C to 1300°C. [2]

At 1200°C, the particles are tlosely packed in a disorderly manner.
(1m) At 1201- 1209°C, particles are further apart, At 1300°C, particles
ace far apart in a3yrandom manner.(1m)

2 The table below shows the melting and boiling points of substances X, Y and Z.

substance melting point/°C boiling point/°C
X -20 80
Y 11 65
T Z 2 18 ]

Adam tries to separate a mixture containing X and Y by using the apparatus as
shown below.



(a)

(b)

{c)

(d}

11

thermometer

f water out

stopper -

waler in
i
\_,,, recejving flask
mixture of
Xand¥Y

Suggest the purpose of adding glass beads4if tie frfactionating
column. (1]

heat

To provide a large surface drea for evaporation and cordgnsatfpli of
the liquid mixture./ To increase efficiency of separation

State one error that Adam-has made in his above set-up. (1]

He placed a stopper at the neck of the receiving flask.

Which substance would be obtained fast? Explain your answer. 1
X. It has the higher boiling point.

Explain why the teshgique as shown above cannot be used to separate
a mixture of Y ana Z at room temperature. (1

Z is & gas ai room temperature (1m). Distillation can only be used to
separate a mixture of miscible liquids.



The chromatograph below shows the metals present in the two copper alloys,
A and B. .

[~ i
v i
< i
i
L w -
L
1
- - -
% 5 > * —— ]
lead iron  copper tin B
(@) Name the metals present in alioy A. [1
copper. lead both answers for 1)
{(b) Name one metat absent from altoy B 1
fron or tik
& - Are the twn toppet ailoys the same? Explain your answer. [2]

No. (1m) B ebhtging one Spot of unknown substance. /The spots after
Separation gre Sifferent. (1m)
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4 The following diagrams show the compositions of six different materials

(A to F) in terms of the arrangement of their atoms. There are three kinds of
atoms represented by O , @ and O.

0
3
O

8% ?%%
o‘@o’ @ g

%
&
®
s
O
3

O
g—n:
L) 1O

1 B |4

Which of the diagram(s) A, B, C, D, F and F represent

i

{a) purecompound Aorf [1]

(b) mixture of elements (1]

5 In the/table below state two differences etween a compound and mixture.  [4]

compound T mixture
N " does not have a fixed
has a fixed composiion\oy mass composition by mass
i i X does not have fixed melting and
has fixed melting and boiling point boiling point
has its own properties which are : :
differentp;ro; thasa of its has the same properties as its
constituent elements e
can be broken down into its L
elements or simpler compounds Gan ba separg;‘.e cé ko “‘e’. |
by chemical process (e.g. companents easly by pl}ysma
electralysis, thermal prIGosaes .(8'5‘ Aliration,
decomposition) distillation)
form with an energy change form with little or no energy
change
Any 2 differences
'(,':_:mberra Secmdary Srhnnt Criancs (Chamietrul
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& Use the following information to answer
A, B,C, D, E, FandG.

14

questions below about the particles

particle charge atomic mass number | electronic
number number | ofelectrons | structure
A 1- 9 19 10 2,8
B 0 7 14 7 2,5
c 0 10 20 10 2,8
D 3- 15 31 18 ¥ 8,8
E i 3 4 2 B
F 0 20 40 " 20 23,82 |
G 7 16 l_gﬁ F

(a)  Complete the table above. (1/2m foredciwnlariiy

(b)(i)

Which particle is a stable atom? C

(i) Explain why this paricle is-elecitically peutrah

The total numker of positivel
_equal numbar of hegatively

(c)  \Whidh partitle has the mest number of electron shelis? F

{?

MWhich partrcle s an atom contai ning 9 neutrons? G

{e) Which two parucles ate isotopes? Explain your answer.

B and C. (1m) Both contain same nu

number of neutrons. (1m)

¥ onarged|protons is neutralised by an
charged electrons.

mber of protons but different

(2]
(1]
(1

(1]
(1]
(2]
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Draw the electronic structure of D. Indicate the charge on the particle
if any. You do not have to show the number of protons and neutrons.  [2]

[ 1 3

e —

1m for correct number of electrons; 1m for correct chextye.

7  In the experiment below, magnesium metal reacts to pragtice fiydroifen g&s as
one of its products.

glass wool
soaked in magnesium

water \

(a)

{b)

== ‘ I o g o B cc 78
W e g " -
gas syringe

In thetbex above complete the diagram to show how hydrogen gas can

be collected and measured. Label the apparatus drawn. [2]

1m for comect arawing; 1m for correct label
Describg-a-chemical test to confirm the presence of hydrogen gas. (1)

insert a lighted splint near the mouth of test tube. If it extinguishes with
a ‘pop’ sound, hydrogen gas is present.
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®

8 Complete the following table below.

(4]
[ name of compound cations anions chemical formula
(positive ions) (negative ions) |  of compound
ammonium nitrate NH4* NO3- NH4NO2
aluminium AR* COx% Alz(COz)3
carbonate
nickel(ll) nitride Ni2* N3 NiaN:
iron(ill) hydroxide Fe¥ OH  Fe(Hes
. £ S

1/2m for each blank
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Section C (20 marks)
Answer ALL questions in the spaces provided below.
1 Sabrina carried out an experiment which involves the heating of sofid mercury(il)
oxide, HgO at room temperature. After heating, oxygen gas and a silvery liquid is
produced. He decided to examine the silvery liquid further by heating it.

The table below shows how the temperature of the silvery liquid changed with time
during heating.

time/ [0 [1 [2 |3 4 5 8 7 8 |9 |10 11
min i

temp/ |20 |40 {60 [90 |130 [170 [210 [260 {300 315 320 |320
oC . I -

(a) Using the data above, plot a graph of temperatufedgaigst time on the

grid provided below. Draw a smooth.curve for &ins Heatmg curve. [2)
4 temp/°C
i e 3 ] A 1 L EEEE] 3
[ t
; i -1
i =
LR )
ot I
k™ . | gy o AN i
| ...*‘ i B
300 ‘ i i & i B 4
1 N 1T
v i
o - i
b ;
200 o al
L ol * J_ L
e y
] i/
100 /
¥,
!
} »

1234567 8 time/min

[(=}
—_
(o ]

11
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1m for correct points; 1m for smooth curve

(b) From your graph, deduce the bailing point of the silvery liquid. [1]
320°C

{c) Suggestthe identity of the silvery liquid formed. (1]
Mercury.

(d) 1Is mercury(ll) oxide a compound? Explain your answer with reference
to the experiment above. (2]

Yes. (1m) Upon heating, mercury(ll) oxide breaks down in® its b |
constituerit eiemen_;s, Oxygen and mercury. (1m)

(e) Usingto represent an oxygen atom, draw a dixFamato sheavgs
the diatomic molecules of Oxygen gas are arramags af dom

temperature, [2]
Y
v \-}-'-\ 7T
bay i % N :
N ‘.M .-'I‘-_‘.-
J'-.“'.
£ { )
L) by "
Ko o \ 7

Tm for drawing dtatomiz stiscture
Tm for widely spaced apart



The table below shows the solubilities of three solids in two solvents, water and

19

9

methylbenzene.
solubility in
solid solubility in water methylbel;yzene
sand insoluble insoluble
sodium chloride soluble insoluble
sulfur insoluble soluble

Describe how you would obtain pure, dry samples of both sand and sodium
chloride given a mixture of all three solids. [5]

Add methylbenzene to the mixture and stir to dissolve sulfur. (1#n) Filber the
mixture and collect the residue. (1m) Add water to the residue and.gi# to dissolve
sodium chloride. (1m). Filter the mixture to obtain sand as a-Sidue. ¢/m) Drv sand
by pressing between sheets of filter papers. (1m)

OR

Add water to the mixture and stir to dissolve s&tieim €numidel T FiliEuthe
niyture and collect the residue. (1m) Add methylbereene to hegresiau _and stir t
a'szolve sulfur, (1m). Filter the mixtute to obtain sand as resmiue. (1in Dry sand
by cressing between sheets of fillerpagers. (1m)
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3 Inan experiment, solutions from 2 different samples of talcum powder, A and B
were obtained. Spots of A and B were placed on a chromatography paper,
together with spots of substances responsible for skin allergy, X and Z. The paper
was then placed in a large beaker containing a solvent.

The results of the experiment led a student to suggest that:

* A contains both X and Z.

* B contains Z and an unknown that is more soluble than X in the solvent.
« Xand Z are pure substances.

» Xis less soluble than Z in the solvent.

{(a) Complete the diagram below to show how the chromatogrfiph sibuld
look like based on the above conclusion. =

2]

(=]
® ® 3
® - ]
A B X 2
Yalcum poveder ' Spots responsible for skin allergy

1/2m tor each coreatyesnl (A B, X 2)

(b)  The formula of¥aleum powder was given in old textbooks as
MgzSis Q121 12. This formula is rearranged in modem textbooks as
MgaSiaOx(OH)y.

Given the table below, deduce the values of x and y in the modern [2)
formula.
[ Mg Si 0 I
no. of ,
atoms 3 4 12 2
X+y =12
y=2(1m)
x=10 (1m)

Canberra Secondary School
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(c)

(i)

(ii)

21

Magnesium is the main element present in talcum powder.

Suggest whether it is metallic or non-metallic. Explain your

answer. 21
Metallic. {1m) It loses 2 valence electrons to form a positive ion.

(1m)

In the box below, draw the electronic structure of a magnesium
atom. [1]
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2E Science Physics SA 2 Marking Scheme
Section A
1 2 3 4 5. 6 7 3 9 10
D C B D C B B B A
11 12 13 14 15 16 17 18 19 20
G B C C % D A C A B
Section B
[ 1(a) )  3.03em I
‘ (ii) 3.93cm 1
1(b) Thickness = (3.93-3.03) / 2 = 0.45 cm 2 1
1(c) Measure the thickness of the tube at different positions, thengekg@merage dftha 1
reading.
Accept other reasonable suggestion |
1d) Metals has free moving electrons / Styrofoam has porvﬂfﬂ_;h'a 1
When they are heated, they gain kinetic €0RIEY agsl mévsargltoSallidacmis!
other particles in the solid to transfer kinetis energy. A 1
2(a) There are 4 complete oscillation inl L second 1
2(b} T=1/f 1
=0.25s ’ W = A 1
2(c) Take 20 oscillations, then divide-the readiag by 24 to ebtain the period of one
oscillation 1
Repeat the experiment anq__t.ak&ﬂr‘g_rige__ 1
Ad) Jlt=¥T-00635 T T 1
3(a) For every 1 kg of miass _on the Moon, the,geavitational force actingonitis1.6N |1
3(b) F=W =0.1xl,6_:-_(£1’61\| 3 1
3(c) The arm is suitable 1
1l F=W=005x10=05 N whith is more than the 0.16 N required 1
4(a) Capper: V= 100 x84% = 84 a3
m=84x896=75264¢g {753g) 1
th: V=100 x 16% = 26 cm3
M=16x7.265= 116 1
4b) | M=752.54+116.24=868.88 ¢ (869.g) 1
4(c) D = 868.88 / 100
= 8.6888g/cm3 1
=8690 kg/m3 1
4(d) The bronze will float because it is less dense than mercury 1
5(a) KE =% x 0.0017 x 2502 1
=53.1) 1
5(b) Work=FxD
53.1 =Fx0.30 1
F=177N 1
5(c) P=E/t=53.125/0.2=266 W 1
5(d) GPE=KE=53,125) - 1
53.125=0.0017 x10x h
h =3125 m (3130 m) 1




]

6(a) All matters are made of tiny numerous particles in continuous (random) motion | 1
6(b) All particles 'of the same size and touching neighbouring particles 1
6(c) (i) The particles of gas are far apart with lots of space between them/ 1
weak forces of attraction
(i) Particles in liquid can slide over each other and move freely
throughout the liquid, thus it has no fixed shape so it can take the 1
shape of the container
7(a) High energy liquid particles at the surface can feave the liquid and left behind
lower energy ones. 1
This cause the average kinetic energy of the liquid to drop thus the sweat
becomes cooler. 1
7{b) Evaporation takes place at the surface while boiling take place throughout the 2
liquid max
Evaporation take place at any temperature while boiling take place atBoiling
point. ]
Evaporation is slow while boiling is fast
Bubbles form during boiling but not evaporation . )
7{c) The particles changes from clasely packed in an disorderly EmgRT i
i To far apart and random arrangement, 1
7(d) The internal kinetic energy remains the sapre while 1
3 the internal potential energy increases 1
Section C
1(a) At point B 1
B is the highest point, thexolleregaster has higher &PR3nd thus least KE 1
1(b) KE =% x 1500 x 12.2° 1
= 111630 (112 RS} . 1
1(c) GPE = 1500 x 10% 30 1
 =450008) (450N) 1
1{d) WE #t H =Y x 1500 x 12.2? .
= 6750 1
GPE 3t H - 111830 + 450000 ~ 6750 = 554880 1
554880 =1500x10xh
| H=36.997Im 30T 1
i(e) Work dorie 1s needep to overcome friction / air resistance 1
2(a) 8 . ] 1 for
each
B0 line
40 | and
26 . labet
0 e mmain e e
0 10 20 30
ﬁf{b) the iron pot heats up faster. 1
tron is a better conductor of heat. Based on the graph, the rate of increase in ¢
_____ temperature is faster than clay pot.
2(c) Gradient = (57-37)/(15-5)=2.50 {1 mark for working] 2
2{d) The particles in clay pot vibrates more vigorously when heated, 1
o They collide with the neighbouring particles and transfer kinetic energy 1




2{e)

The water at the bottom is heated, expands become less dense and rise
Cooler water on top is denser and sinks, this forms a convection curment.

=t
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