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READ THESE INSTRUCTIONS FIRST

Do not open this booklet until you are told to do so.
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Please note that if you do not write your answers in the spaces provided specially for that
purpose, that section of the paper will be awarded ZERO marks.

Section A (15 MCQ)
This section consists of 15 multiple choice questions. Choose the best answer and write its letter in
the space provided on page 2 of the Question Paper.

Section B (Structured)
Answer all questions in the spaces provided on the Question Paper.

Section C (Free-Response)
Answer all questions in the spaces provided on the Question Paper.

Submit Sections A, B and C together.

The intended number of marks is given in the brackets [ ] at the end of each question or part question.

A copy of the Periodic Table is printed on page 12. Examiner’s Use

Topics to be tested: Section A

Particulate nature of matter/ Kinetic particle theory

Atomic structure and separation technique (15 marks)

Chemical bonding _

Mole concept Section B
(20 marks)
Section C
(10 marks)

Total

(45 marks)
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Setter: C.W. NANYANG GIRLS' HIGH SCHOOL [ Turn over]




2012 Block Test 2 2 Nanyang Girls’ High School
Secondary Three

Section A (15 Marks)
Answer the questions (1-15) by filling the answer in the table below.

1 6 11
2 7 12
3 8 13
4 9 14
5 10 15

Section B (20 marks)
Answer all questions in this section in the spaces provided.

B1 (a) State the structure of diamond and tin(IV) iodide in the table above. [2]

Substance Structure of substance
Diamond
Carbon dioxide Simple molecular structure

Tin(l1V) iodide (Snly)

Copper Metal lattice

(b) Explain why carbon dioxide has a low melting point while diamond [3]
has a high melting point.

Setter: C.W. Chemistry




2012 Block Test 2 3 Nanyang Girls’ High School
Secondary Three
(c) Explain why copper conducts electricity in the solid state. [1]

(d) Draw the “dot-and-cross” diagram to show the bonding in tin(IV) [1]
iodide. Show only the valence electrons.

(e) Draw the “dot-and-cross” diagram to show the bonding in carbon [1]
dioxide. Show only the valence electrons.

B2 Dichloromethane (CH,Cl,) was detected on a fibre found in a crime scene.
A mass spectrometer was used to analyze the dichloromethane and it
showed that the two chlorine isotopes, chlorine-35 and chlorine-37, were
present. The mass spectrum also showed three peaks corresponding to
different relative molecular masses of dichloromethane and the intensities
of the peaks from the smallest relative molecular mass to highest relative
molecular mass are in the ratio of 9:6:1.

Relative abundance
A

| | -
Relative molecular mass

(The intensities of the peak show the relative abundance.)
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(a) State the three relative molecular mass of dichloromethane in the [1]
mass spectrum.

Nanyang Girls’ High School

(b) A piece of clothing contaminated with dichloromethane was obtained [3]
from a suspect and analyzed using the mass spectrometer. The
average relative molecular mass of dichloromethane found on the

piece of clothing is 85. Explain clearly, showing relevant working, if the
suspect is the criminal.

(c) Draw the “dot-and-cross” diagram to show the bonding in [1]
dichloromethane. Show only the valence electrons.

B3 A student wants to investigate the diffusion rates of two gases, ammonia

and sulfur dioxide. Suggest a method whereby she is able to scientifically
determine which gas has a higher diffusion rate.

[3]
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B4 The empirical formula of a gas is PQs. The relative atomic masses of P
and Q are 12 and 1 respectively.

() If the relative molecular mass of the gas is 30, determine the [1]
molecular formula of the gas.

(b) A sealed cylinder contains 48 dm?® of the gas in B4(a) at room [2]
temperature and pressure. What is the mass of the gas in the
cylinder?

(c) What is the number of gas particles present in the cylinder? [1]
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Section C (10 marks)
Answer all questions in this section in the spaces provided.

C1l Antimony, Sb, forms an oxide with the formula, Sb,O,.
Numerical answers are to be given to three significant figures.

(@ (i) Calculate the number of moles present in 40.0 g of antimony. [1]

(i)  Calculate the number of moles present in 7.90 g of oxygen [1]
gas.

(iii)  Write the chemical equation with state symbols when 40.0 g of  [4]
antimony reacts completely with 7.90 g of oxygen gas to form
antimony oxide.

Setter: C.W. Chemistry



2012 Block Test 2
Secondary Three

(b)

()

7 Nanyang Girls’ High School

What is the mass of 0.200 mol of antimony oxide as [2]
determined from C1(a)(iii)?

A student referred to a data booklet and concluded that the [2]
formula of antimony oxide is Sb2xO2y and not Sb,Oy. Explain
whether you agree with the student’s conclusion.

Setter: C.W.
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Section A (15 marks)
Choose the most suitable answer and write its letter in the answer table
provided on Page 2.

1  Which method can be used to test the purity of a dye before it is used in food

flavouring?

A  Solubility in ethanol

B Boiling point

C Electrical conductivity
D Ductility

Please refer to the diagram below to answer Question 2 and 3. The initial water level
is at R.

large beaker
Gas X
GasY
porous pot TP
—Q

—R (Initial water level)

2  Choose the correct combination of gases that will cause the water level on the
right to increase initially to Q.

Q
2

Gas X GasY
A Sulfur dioxide Argon
B Methane Oxygen
C Argon Water vapour
D Oxygen Ammonia

3 Which position will the water level be at after a day if gas X is carbon dioxide
and gas Y is ammonia?

o0 w >
WO T
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4

Which covalent substance conducts electricity?

A Graphite
B Diamond
C Brass

D Fluorine

Element X has atomic number 6 and element Y has atomic number 17. Which
of the following statements is correct?

A The two elements will form an ionic compound with the formula, XY,
B The two elements will form an ionic compound with the formula, XY.
C The two elements will form a covalent compound with the formula, XY>.
D The two elements will form a covalent compound with the formula, XY .

Which of the following substances will be a good conductor of electricity when
added to water?

A Calcium carbonate C Sodium hydroxide
B Silver D Chlorine

Element X and Element Y formed an ionic compound with the formula XYs;.
What are the possible proton numbers of X and Y?

X Y
A 1 3
B 7 1
C 15 17
D 31 9

Which substance has both ionic and covalent bonds?

Sodium carbonate
Sodium oxide
Sulfur dioxide
Sodium

oO0Ow>
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9  The formula of a monomer containing element X, Y and Z is shown below.

Y Y
v X=X
X Z
v~ Y
Which one of the following is a possible combination of the elements?
X Y Z
A Phosphorus Hydrogen Fluorine
B Silicon Hydrogen Hydrogen
C Lead Hydrogen Chlorine
D Carbon Hydrogen Bromine

10 28.4 g of anhydrous sodium sulfate combines with 36.0 g of water to form
hydrated sodium sulfate. What is the formula of hydrated sodium sulfate?

A Na,S0,'6H,0
B Na,S0. 8H,0
C  Nap;S0,410H,0
D Na,S04°12H,0

11 Which of the following has the same relative molecular mass as calcium
carbonate, CaCO3?

A K,COs3

B CaSOs
C ALO;

D MgSiOs

12 If the number of particles in one mole of solid lithium is x, what is the number of
oxygen molecules in 16.0 g of oxygen gas?

A 05x C x
B 2x D 16x

13 What s the ratio of the volume of 5.1 g of ammonia to the volume of 44.8 g of sulfur
dioxide at room temperature and pressure?

A 13 Cc 37
B 19 D 59
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14 A compound formed by potassium, chromium and oxygen has a total mass of
6.00 g. This compound contained 2.41 g of potassium and has a composition
with 33.0 % oxygen by mass. What is the empirical formula of the compound?

A K>Cr,0O7
B KCr,03
C KCrO»
D KoCrOy4

15 What is the molecular formula of a hydrocarbon, CyHy, which contains 14.3% of
hydrogen by mass?

A C4Hip
B CsHs
C CyH4
D CHj;

END OF SECTION A

Setter: C.W. Chemistry [Turn Over]



Nanyang Girls’ High School

12

2012 Block Test 2

Secondary Three

*(-d"y1) ainssaid pue ainjeiadwa) wool je ¢Wwp g si seb Aue Jo sjow auo Jo BWNJOA 8y

201 201 104 001 66 86 6 96 6 6 €6 26 18 06 -
1 wnjuuey TLCtE] wnyng wmuewy wnpongy wneumdon wnwn —— - 1aqunu (uojoud) ojwoje = q Q
n ON P wy s3 0 ng wy | wy nd dN n ed uL oquisoore=X | X Koy
082 652 852 152 52 152 we we eve ¥ve 52 852 1£2 262 SSBwW O|WOIE BANE(R) = 8 o
v oL 89 89 9 99 s9 v9 €9 29 19 09 65 85
wngen wnqieus wmgnyy wngg WINpUKOH wrysosdsiq wnqieg d ¥ " d wnpey
S9UBS pioulod!
mM | aA | wy | 23 | od | k@ | aL | PO | n3 | ws | wd | PN | 4d | 0 Les ploutoy £01-06 4
szi eLt 894 81 S91 291 651 51 sk 05t Wi i i orl Selles ploueyjue] LL-8S «
88 88 18
wnpoy wnpey wnpuery
Yy eH a4
i 922 €22
98 s8 v8 €8 28 18 08 6L 8L 7 oL (7 v 6L e . L5 95 SS
uopey ougeisy wnuoeg ynusig pea] ungey| Amasayy PO wnued unp uwnusQ wniuegy uaisbuny wnpeey wURH wnuegue wnyeg unseed
uy v od 19 qd 11 BH ny d | SO Cl-| M Bl JH eT egq SO
22z 012 602 602 202 »02 102 61 S61 261 061 981 vel 181 8Lh 661 L5} >3
s £s 2s Tis os|  er o w 9 P vy S 2 1w ov 6c 8¢ £
uouey supog wnpnye) Avownuy uy wnpuy wnruped g . umipeyeq o juany weupay QRO wniqeN wnuouZ WURA wnjuonRs wnpiany
ax I oL qas us ug PO By Pd ud ny oL o AdN 1z A 1S ad
)8 21 821 = il s 2 801 901 €01 108 % €6 18 68 88 s8
o = ve £ 2 e oe 62 82 Vi 92 sz v > 12 0z 61
voyddny euwag wnjusjes quessy waueuLap wnyep oz 19ddog PPN w9900 wosy .. w0 wney ] wnpueog wnpore) wsseiod
e | 19 9s sv 99 eH uz no IN 00 od un 19 A 1 39S D A
v8 08 6L SL £L oL S9 9 65 6 % sS s [t 8y sy or 6
81 s 9L St i €l z 1
uoluy ouoNd Jnydng snoudsoud woous wnumy wryseubeyy wnpog
v 10 S d IS v b eN
oy S'SE 2 e = =z v2 €2
o1 6 8 L 9 5 v €
UoeN ouony uebAx0 uebomun vogied uasog wngiieg wn
SN 4 (o) N 9 g °d "
0z 61 9l yL 2l 1 6 L
2 1
wnyoH vabaiphy
aH H
v 1
0 NN T
dnoiy

Sjuawa|3 2y Jo 3|qeL dIPOoLIdd YL

133HS viva

5070/02/M/J/08

© UCLES 2008

Chemistry

Setter: C.W.



