BP-174

Class Register No.

Candidate Name

PEIRCE SECONDARY SCHOOL
END-OF-YEAR EXAMINATION 2021
SECONDARY THREE EXPRESS

SCIENCE (CHEMISTRY/BIOLOGY) 5076/01, 5078/01
Paper 1 (Multiple Choice) 8 Oct 2021

Additional Materials: Multiple Choice Answer Sheet, Periodic Table
READ THESE INSTRUCTIONS FIRST

Write in soft pencil.

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

Write your name, class and register number on the Answer Sheet in the spaces provided
unless this has been done for you.

There are forty questions on this paper. Answer all questions. For each question there are
four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the separate
Answer Sheet.

Read the instructions on the Answer Sheet very carefully.
Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

Any rough working should be done in this booklet.
The use of an approved scientific calculator is expected, where appropriate.

For Examiner’s Use

Total

This paper consists of 17 printed pages and 1 blank page.
Setters: Mr Tan Kok Heong and Ms Tan Yin Chin

PartnerinLearning 173



In which conversion do water molecules lose speed?

o0 w>»

ice = steam
ice = water
steam — water
water = steam

steam

VAR

water ———> ice

Three substances have the following properties:

Substance 1 is brittle;

Substance 2 melts at 8 °C and boils at 180 °C;
Substance 3 has a high melting point of 800 °C.

What is the state of each substance at room temperature and pressure?

substance 1

substance 2

substance 3

OO m >

gas
solid
solid
solid

liquid
gas

liquid
gas

solid
solid
solid
gas
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3 The table below lists the properties of oxygen and carbon dioxide.

name of gas density solubility of gas
ammonia less dense than air extremely soluble
chlorine denser than air soluble

Which is the best method to collect each gas?

ammonia

chlorine

displacement of water

displacement of water
upward delivery
upward delivery

OO0 W >

downward delivery
upward delivery

displacement of water

downward delivery

4 Which piece of apparatus is most suitable for accurately measuring out

12.35 cm3 of water?

A B

cm®
100

50
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5 A natural sample of camphor was found to be contaminated with rust [iron(l1l)
oxide] and salt (sodium chloride).

The effects of two liquids on these three solids are given in the table.

) Effect of
Solid

Water Ethanol

dissolves to produce

Camphor no effect a colourless solution
Iron(l1l) oxide no effect no effect
Sodium chloride dissolves to produce no effect

a colourless solution

Which method is suitable for obtaining pure camphor from the impure sample of

camphor?

A Add ethanol and stir; then filter; then add water to the residue and stir, then
filter and collect the residue.

B Add water and stir; then filter and collect the residue.

C Add water and stir; then filter; then add ethanol to the residue and stir; then
filter and evaporate the solvent in the filtrate.

D Add water and stir; then filter; then evaporate the filtrate to dryness.

6 Which statement about pure sodium chloride, NaCl/, is correct?

o0 w>»

It boils over a range of temperatures.

It decomposes into sodium and chlorine upon heating.
It melts at a fixed temperature.

It is insoluble in water.
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7

10

What is the total number of elements present in one unit of chromium(lll)
picolinate, Cr(CeHaNO2)3?

5
6
17
40

o0 wm>

Which of the following list of substances contains an element, a compound and a
mixture?

air, carbon, iodine

air, ethanol, water
ammonia gas, gold, ice
carbon dioxide, iron, steel

oOmpP

Which statement about the particles 1;’F‘, %Ne and 23Na"* is correct?
They all contain more electrons than protons.

They all contain more neutrons than protons.

They all contain the same number of electrons.

They all contain the same number of protons.

o0 w>

A particle has 10 electrons, 8 protons and 10 neutrons.
What is the symbol for the particle?

F—
N3-
Ne
(oL

o0 w>»

PartnerinLearning
177

BP-~178



11 What is the correct formula of ammonium sulfate?

A NH3SO4

B NH4(SO0a4)2
C (NH3)2S04
D (NH4)2SOs4

12 The elements X and Y form the compound XzY.

What is the correct electronic configuration of the atoms X and Y?

electronic configuration

atom of X atom of Y
A 2,1 &y il
B 2,2 2.7
Cc 2,1 2,6
D 2,2 2,6

13 Study the equation below carefully; letters p, q, r and s are numbers which
balance the equation.

pCaClk + qAgNOs — rCa(NOs)2 + sAgC/

Which of the values below correctly correspond to the letters?

P q r S

A 1 2 1 2

B 1 2 2 1

Cc 2 1 1 2

D 2 2 1 1
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14 Which of the following consists of the greatest number of particles at room
temperature and pressure?

15

16

o0 mW>»

3 mole of water molecules
54 g of solid aluminium

60 dm? of carbon dioxide gas
71 g of chlorine gas

The equation below shows how water decomposes into hydrogen and oxygen

gas.

2H20(1) — 2H2(g) + O2(g)

If 2.5 moles of water is fully decomposed, what is the volume of oxygen gas

produced?
A 25dm?
B 9.6dm?3
C 30dm?
D 60dm?
Which of the following reactions can be represented by the ionic equation
below?
H*(agq) + OH™(aq) — H20(J)
A Reaction between aqueous sodium hydroxide and aqueous ammonium

OO w

chloride.

Reaction between dilute sulfuric acid and sodium.

Reaction between dilute sulfuric acid and sodium carbonate.
Reaction between dilute sulfuric acid and sodium hydroxide.
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17 The table below shows the colour of two indicators, bromophenol blue and

phenolpthalein in acid and alkali, as well as the pH at which the colour changes

take place.
Name of Colour in strongly | Colour in strongly pH at which
Indicator acidic solution alkaline solution | colour changes
Bron:)c;ggenol yellow blue 4
Phenolpthalein colourless red 9

What is the colour of a mixture of bromophenol blue and phenolpthalein in a

solution with pH 27

blue
colourless
red
yellow

o0 w>»

18 Which of the following elements, when burnt in oxygen, produces a new
substance that reacts with both acids and alkalis?

aluminium
barium
copper

o0 m>»

phosphorus
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19 Michelle would like to prepare some copper(ll) nitrate. Which of the following
reactants are not suitable for her preparation of copper(ll) nitrate?

copper and nitric acid

copper(ll) carbonate and nitric acid
copper(ll) hydroxide and nitric acid
copper(ll) oxide and nitric acid

o0 w >

20 Which compound in polluted air can lead to the damage of stonework and killing

of trees?

A carbon dioxide

B carbon monoxide

C sulfur dioxide

D unburnt hydrocarbon
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1

Section A
Answer all the questions in the spaces provided.

Name the pieces of apparatus best used to carry out the following procedures.

(a) Add 30 cm? of liquid to a beaker.

................................................................................................. (1]
(b) Collect and measure the volume of ammonia gas.
................................................................................................. [1]
(c) Measure a fixed volume of 25.0 cm® of hydrochloric acid.
................................................................................................. [1]
(d) Measure 1 g of zinc powder.
................................................................................................. [1]
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2 X melts at 18 °C and boils at 47 °C. Its heating curve is shown below.

Temperature (°C)
r'y

» Time (minutes)

(@) On the heating curve, indicate the

(i) melting point of X;
(ii) boiling point of X. [2]

(b) Name the state of X at room temperature.

(c) Inthe box below, draw the particulate arrangement of X at 16 °C.

(1]
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3 Fig. 3.1 shows a laboratory experimental set-up of a distillation process.

—— thermometer

water in

—— condenser

water with
salt impurity '/ .

water out

———_—1— distillate
Fig. 3.1

(a) Identify on fig.3.1, the mistakes made in this experimental set-up. Briefly
describe how the mistakes could be rectified.

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

(b) Explain why the bulb of the thermometer must be positioned at the inlet to
the condenser.

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

(c) Using Kinetic Particle Theory, describe the arrangement and movement of
the particles in the distillate.

.....................................................................................................
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(d) Sam was asked by his teacher to separate a mixture of ethanol and water.
What modification must be made in order to carry out the separation?

.....................................................................................................
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4 Substance T contains a mixture of dyes that is used as a food colouring in one
brand of an ice cream company. Paper chromatography was used to identify the
dyes in T. The resulting chromatograms are shown below. Dyes A and C have
a harmful effect on the health of some people.

! A BV £ ~ ~\
5 L] (=
©
3
S|| e
S © @
£
o > — |

— J\ N N____ ) Starting
Substance Dye Dye Dye Dye line
T A B C D

(a) Which of the dyes A, B, C, D are presentin T?

................................................................................................. [1]
(b) Suggest why substance T should not be used as a food colouring.
................................................................................................. [1]
(c) Dye D is made up of two substances.
Suggest why dye D did not separate into its two substances.
................................................................................................. [1]
(d) Suggest what can be done in order to separate the substances in Dye D.
................................................................................................. [1]
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5 A bottle has the following label:

Se:Clz

melting point: 205 °C
boiling point: 288 °C

(a) Using data from the label, suggest if the bottle contains an element or a
compound? Explain your answer.

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

(b) Using data from the label, suggest if the bottle contains a pure substance or
a mixture? Explain your answer.
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6 An isotope of element Q can be represented as ng

(a) Name element Q.

................................................................................................. [1]
(b) (i) Suggest the chemical formula (or symbol) of the ion of Q.
.......................................................................................... [1]
(ii) How many electrons will there be in an ion of Q7
.......................................................................................... [1]

(c) Element Q has another isotope 11Q. In terms of atomic structure, compare
isotopes Q-69 and Q-71

.....................................................................................................
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7 Using the observations below, identify the oxides A, B and C as either
amphoteric, basic or acidic.

A

white solid,
insoluble in water,
forms a colourless
solution with both
HCI(aq) and NaOH(aq)

Cc

white solid,
dissolves sparingly in
water to form a white
suspension,
solution turns red
litmus blue

white solid,
soluble in water,
forms a solution which
turns blue litmus paper
red
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8

10

(a) (i) A solution is made by dissolving 48 g of ammonium carbonate,

(NH4)2COs, in water and making the volume up to 500 cm?.
Calculate the concentration, in g/dm?, of this solution.

concentration = ............... g/dm?® [1]

(ii) A solution is made by dissolving 48 g of ammonium carbonate,

(b) (i)

(ii)

(NH4)2COs, in 2 dm? of water.
Calculate the concentration, in mol/dm?3, of this solution.
[Relative atomic masses: Ar: H, 1; C, 12; N, 14; O, 16]

concentration = ............... mol/dm® [2]

Write the balanced chemical equation for the reaction between
ammonium carbonate and hydrochloric acid.

How many moles of ammonium carbonate will react with 4 moles of
hydrochloric acid?

number of moles = ............... moles [1]
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11

9 Agqueous potassium hydroxide was titrated against dilute sulfuric acid.

(@)

(b)

State the type of reaction between dilute sulfuric acid and aqueous
potassium hydroxide.

State the colours of Universal Indicator in aqueous potassium hydroxide and
dilute sulfuric acid.

aqueous potassium hydroxide: ..................cccoeeene.

dilute sulfuric acid: .........coeiiiiiii [2]

10 The diagram shows the formulae of some gases found in air.

cO CO2 N2 NO
NO2 SO2 02 O3

Choose formulae from the box above to answer the following questions.
Each gas can be used once, more than once, or not at all.

(a)

(b)

(c)

(d)

Give the formula of a gas that is produced by incomplete combustion of
carbon containing fuels.
................................................................................................. [1]
Give the formulae of two gases that are neutral oxides.
............................................. and ... [1]
Give the formulae of two gases that are responsible for the formation of acid
rain.
............................................. - ¢ [ Rty | |
Give the formulae of two gases that are also present in unpolluted air.
............................................. and ....ooeiiiiieeeeeeeieeeeeeeaeeen (1]
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12

Section B
Answer any two questions from this section.
Write your answers in the spaces provided.

11 (a) Carbon reacts with fluorine to form a potent greenhouse gas called carbon
tetrafluoride, CFa4.

(i) Draw a ‘dot and cross’ diagram to show the bonding in carbon

tetrafluoride. Show only the valence electrons.
[Proton (atomic) number: C, 6; F, 9]

(2]

(if) Explain whether the compound formed in (a)(i) has a high or low
melting point.

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

...............................................................................................
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13

(b) Sodium reacts with nitrogen to form an extremely unstable compound,
sodium nitride, NasN.

() Draw a ‘dot-and-cross’ diagram showing the bonding in sodium nitride.
Show only the valence electrons.
[Proton (atomic) number: N, 7; Na, 11]

[2]
(i) Explain why compounds with this type of bonding have high melting
points.
.......................................................................................... [2]
(iii) State two other physical properties of compounds with this type of
bonding.
.......................................................................................... [2]
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14

12 (a) Besides pH values, state three other physical properties of sodium
hydroxide.

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

(b) Explain the following.

(i) Aninsoluble base does not conduct electricity but alkalis do.

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

(ii) Upon warming, the reaction between potassium hydroxide and
ammonium sulfate produces ammonia gas. A piece of dry red litmus
paper placed at the mouth of the test tube does not change colour.

...............................................................................................
...............................................................................................
...............................................................................................
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15

(c) Acid rain contains nitric acid. When plants grown in soils are exposed to acid
rain, the growth and development of the plants will be affected.

(i) Write the chemical formula of a substance that may be added to soil to
treat the acidity.

(ii) Write a balanced chemical equation to show how a farmer can
neutralise the acid in the soil using the substance mentioned in (c)(i).
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13 (a) A student wants to prepare a dry sample of the salt calcium sulfate.

(i) Suggest a suitable method to prepare the salt and name the chemicals
used in the preparation.

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

(iii) Suggest why the method in (a)(i) cannot be used to prepare a sample
of sodium nitrate.

(b) Another student adds excess copper(ll) oxide to a solution of dilute sulfuric
acid.

(i) Predict what would be observed when copper(ll) oxide is added to
dilute sulfuric acid.

PartnerinLearning
197

BP~198



BP-~200

Buoap oy ue| I J8Nes

[1]

asueleq 21uoJ}o9|3 (p)1L

(1]

epadid (2)1

[1]

abulhs seo (a)L

[1] Japunfo Buunseapy (e)}L
Y uonjoag
SHIeWaY | _ Silamsuy | ON/S
12023209
£0/8.0S ‘€0/9.0S (K1oay]) ¢ Joded
2 v v a a J A/ A4 2 a
0¥/02 6€/61 8€/8l LEILL 9€/91 GEISL 129142 €eiel rANIAS LEILL
a 2 a \'/ o4 9 A4 a o} b0 |
0c/ob 62/6 8zZ/8 L2/L 92/9 GZIS verw AL rAALA L/l
1202320 8 (a210y9 adnynp) | 19ded
L0/820S ‘10/9L0S (AMLSINTHD) FON3I0S
JWTHOS ONAUVYIR

SSAUdXT FFUHL AUVANODIS

1Z0Z NOILVNINVX3 ¥V3IA 40 N3

TOOHOS AAVANOD3S ADUIId

PartnerinLearning

199



BP-~201

‘[L] do} By} WOl BABS| pUB WOKO] By} WO} J8SUSPUOD
ay) Jejue 1snw Jajepn L] dsey Bulnsip ul juesaud ag Jsnw sdiyo Buijiog

J
2 Jerem
[e] LM 1918Mm sg i~
seswouLeyy —§
(1] -
: pnbr | (Q)z
(senuw) sl :
+ el
T L
yoea [1] | [z] . .
(n,) aumesadwe |
SHIBWY siamsuy ON/S

PartnerinLeamning

200



BP~202

[1] "JUBA|OS JuaJBlIp B 8s() (P)y
(1] "pPasn JUBA|0S a8y} Ul 8|gnjosul s1 q @AQg ()]
[1] ‘yyeay s,a|doad uo joae |njuuey e sey yaiym D aAp suiejuod | souejsqng (a)y
[1] O pue g sahQ (e)y
[z] [1] Jesuapuod (P)e
8U) pue ysej} Wopoq punol ay) usamiaq [|] uwnjoo Buneuonoel) e ppy
Iz] ‘[1] 1ayjoue auo 180 apis 0} a|ge ‘[1] ()s
Jsuuew JeinbauyApaplosip ul sayyabo) asoo payoed aie sje||isip 8y} ul sapiued
[1] Kj@jeinooe Jasuapuod ay) buusjus Jnodea ay) jJo ainjesadws) ay) ainsespy (a)e
S)}JewWay siamsuy ON/S

PartnerinLearning

201



BP~203

[L] 69-D uI suonnau ¢ BY} UBY) SI0W suosNau ¢ sey

[2] | .- @dojos|/suonnau Qp sey | 2-D 8dojos! ajiym suonnau 8¢ sey 69-D adojos| (2)9
[1] suoso9je ¢ pue suojoid L€ Jo Jaquinu [enba aaey sadojos! yiog

[1] suonospe gz | (n)(a)9

[1] 8940 | ()(a)9

[1] wnijes (e)o

7] [1]'D. 882 10 juiod Bujjiog paxiy pue 9, GOZ 0 Julod Bupsw paxy e sey 219z8s (@)s
‘[1L] @ouejsgns aind
[1] 121 Jo onel paxy

[e] e ul Jayjebo) pauiquiod Ajjeoaiwsyo suLojyod pue Wnua|es Jo dn apeuw s| g1Dzes (e)s
[1] punodwo)

s)Jeway siamsuy ON/S

PartnerinLearning

202



BP~204

[1]

z : v
L : rA
EO0DZYHN) IDH

(n)(a)s

uonenba paouejeq [}]
ae|nwIoj [ealwayo [ 1]

4

200 + O%H + IO'HNZ < IOHZ + SOO¥*HN)

((a)s

cWp/loWw GZ°0 = Z + G'0 = E0DZ(YHN) 4O uojeUBdUOD

[Z] [1] 10w G°0 = 96/8% = EODUYHN) J0 sajouw jo jaquinN | (1)(e)g
96 = (€ x 91) + 2L + {2 x [(¥ x L) + L]} = CODZ*HN) Jo ‘W
[1] sWp/B 96 = == + 8 = SOD(*HN) J0 uojenusouod | (1)(e)g
apIX0 JISeq 9
€] apIxo oIpe g (e)z
apixo ousjoydwe :y
SHJeway Slamsuy ON/S

PartnerinLearning

203



BP-~205

siamsue a|qissod ¢ ayy Jo Z Aue | [}] z0D Jo/pue zQ 2N | (P)ol
[1] z0S puezON | (9)oL

[1] ON pue 0D (a@)oi

[1] 00| (e)oi

yoea 11| [e] 3[dINd/jo|0I ”mu_xo._vw :wﬂ_mmwaﬂmhhwowhmw (a)e

(1] uoljoeal uonesijesnanN (e)e

SHJBWIY Slamsuy ON/S

PartnerinLearning

204



BP~206

ainjonys 1))
[2] aoe| |eysiio juelb ayy ui [L] suol pabieyo Aj@ysoddo usamjaq uonoeuje Jo - Ll

8210} onesoose Buosis ay) awooan0 0} papasu si [|] ABisus jo Junowe abie

N jo suoljoale »
Buipuoq jo adA; [} ] Iz] BN JO suosjosje * G
sableyoy|oys aouajeA [|] Aoy L
- +
(2] ainjonJ)s Jejnoajow ajdwis ay) uil [L] uonoeye jo 8210} Jejnosjowssiul yeam ayy | (11)(e)
awo091ano0 0] ABJaua Jo Junowe |jews e salinbal J1 asnesaq [|] juiod Bunjaw moT 43
Buipuoq jo adAj [} ]
wous oousyea [1] | [} ((e)1
g uonoag

SyJeway | SIaMsuy | ON/S

PartnerinLearning

205



BP~-207

uopenba paoueleq [i] | OHZ + UEON)eD « SONHZ + HO)eD | (m)(2)
ae|NnwIo) [eo1way [1] ¥O O%H + UEON)eD < EONHZ + 0D (4%
[1] yHo)eo/0eD | (Nd)ZL
z] [1] senuedoud aujexe sy seb ejuowwe Aup 8y} @AIB jJou ||im Jajem Jo oussqe 8y | (m)(q)
[1] 4818M U1 Ajuo suol apixospAy _HO seonpoud seb eluowwe suieyje ay L r4%
*A)1011088 JONpU0D ued
2] pue sabieyo oujoaje ALed o} 9|qe i yaiym [1] suol _HO Buirow aaly sey siexy ((q)
*AJ19U108]8 Jonpuo9 jJouued pue sabieyd ouosje r4%
fues o) ajqeun aouay ‘[] suol _HO Buinow a3l aAey Jou s90p aseq 3|qn|osu|
(€] [1] ®1B)S snoanbe ®z1
ul Ayouioee Jonpuod pue [|] s)se) sepiq ‘L] (984 Adeos e sey apixolpAy wnipog
2] [1] syueajos oiueblo u) ajgnjosu; jnqg Jajem ui ajgnjos Ajlensn | (1)(q)
¢ [1] @1B)S PI|OS 8y} Ul Jou JNQ 8)e)s snoanbe Jo ua)jow Ul JOJONPUOT [BOLIDSIS POOD L
s)yJeway slamsuy ON/S

PartnerinLearning

206



BP~208

uonenba pasuejeq [1]

[z]

OZH + *OSND « *OS?H + OND

(m)(a)

ae|nuwuoj [eaiwayo [1] €l
dd
oiqeidacoe somsue soung | [1] PIoB SUNYNS IN|Ip 8y} Ui SeAjossIp apixo (|1} 1addod | (1)(q)
¥O pawuoy S uonn|os an|q £l
[ poyew | (m)(e)
uoneydioaid ay) Aq paltedaid aq jouued pue [L] }jes a|gn|os e SI 8)eljiu Wnipos gl
[1] seded Ja))y jo s}@ays usamjaq anpisal ayy Auqg ()
[¥] [1] senundwi aAowal 0} 18JeM PaJIISIP PI02 Y)IM anpisal au) Ysem = el
[L] enpisas se ajejns wniojes jo ajeydioald ajiym ay) ulejqo o} 4ajji4
[1] J8)eaq B ul 8jel)iu WNIDJED 0} UOHIN|OS )Y NS WNIPOS PPY
[L] uonnjos ajeyns wnjuowwejwnissejod;wnipos
[z] pUE UOIN|OS aPLIO|Y2/ajeajiu Wwnid[ed aie pasn [eojway) | (1(e)el
[1] poysaw uonendisaad Ag pasedaid si ajeyns wnoe)
siamsuy | ON/S

syIeway

PartnerinLearning

207



