Chapter 2 Atoms, elements and compounds
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10 Which two processes are involved in the preparation of magnesium sulfate from dilute sulfuric
acid and an excess of magnesium oxide?

\/®n6utralisation and filtration

B neutralisation and oxidation
C thermal decomposition and filtration
D thermal decomposition and oxidation

A=

11 How many different salts could be made from a supply of dilute sulfuric acid, dilute hydrochloric
ey

acid, cu;pdaer. magni ium oxide and zinc carbonate?

A 3 4 C 5 D 6
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12 Which salt preparation uses a burette and a pipette?

%A calcium nitrate from calcium carbnnamd r hwk le

— 0
% B copper(ll) sulfate from copper(ll) hydroxideand sulfuric acid

Vv’C potassium chloride from potassium-hydraxide and hydrochloric acid Q\’n--LQk ’ ll ! :

D zinc chloride from zinc.and hydrochloric agid

"

13 W/’uich acid reacts with ammonia to produce the salt ammonium sulfate?

A hydrochloric
B nitric

C phosphoric

‘/‘@ sulfuric

14 Copper carbonate reacts with dilute sulfuric acid to make copper sulfate.
CuCOs(s) + H;SO4(aq) — CuSO4(ag) + CO,(g) + HO(I)

Which row gives the correct order of steps for making copper sulfate crystals?

step 1 step 2 step 3 step 4

A add excess acid to filter evaporate filtrate to leave to cool
the copper carbonate point of crystallisation

B add excess acid to filter evaporate to leave to cool
the copper carbonate dryness

C add excess copper evaporate to point leave to cool filter
carbonate to the acid of crystallisation

add excess copper filter evaporate filtrate to leave to cool

carbonate to the acid point of crystallisation

15 Which acid reacts with ammonia to produce the salt ammonium sulfate?

A hydrochloric



B nitric
C phosphoric
D sulfuric

16 Anhydrous copper(ll) sulfate can be made by heating hydrated copper(ll) sulfate.
CuS0,.5H,0 — CuSO, + 5H,0

What can be added to anhydrous copper(lI) sulfate to turn it into hydrated copper(lI) sulfate?

A concentrated sulfuric acid
B sodium hydroxide powder

C sulfur dioxide

\/® water

17 A compound is a salt if it

A can neutralise an acid.
B contains more than one element.

C dissolves in water.

@ is formed when an acid reacts with a base.

18 Salts X and Y are separately dissolved in water. , "

Samples of the solutions obtained are separately tested with dilute hydrochloric acid and with
aqueous sodium hydroxide.

i

In two of the tests, a gaseous product is formed. No precipitate is formed in any of the tests.

What are salts X and Y?

X : 4

KA | AgNO, BaSQ, M_"\,__Q;)) i QOL

B BaSO, Na,CO; N d H d
(c) nNaco, NH.CI Hl. =)

D NH,CI AgNO;

19 A liquid turns white anhydrous copper sulfate blue and has a boiling point of 103°C.

Which could be the identity of the liquid?

A alcohol &() <k MP

B petrol

\_/@ salt solution \’—J :
D purewater____ \NC __\a C«kl—*"t ()“ "b

§ it



20 A salt is made by adding an excess of an insoluble metal oxide to an acid.

How can the excess metal oxide be removed?

A chromatography
B crystallisation
C distillation
D

filtration O

Wt e Cndv

n excess of copper(ll) oxide is added to dilute sulfuric acid to make crystals of hydrated
copper(ll) sulfate.

The processes listed may be used to obtain crystals of hydrated copper(ll) sulfate.

1 concentrate the resulting solution
2 filter

3 heat the crystals

4

wash the crystals

Which processes are needed and in which order?

A 1,2
B 1,2
C 21
Ly 2.1

22 Salts can be prepared by reacting a dilute acid

1 with a metal,;
2 with a base;

3 2 te.

VWhich met s could be eﬁ"to prepare copper(ll) chloride?

A 1 and 2 only _ \/
B 1 and 3 only /

C 2 and 3 only
D 1, 2
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Properties of Silicon (IV) Oxide

1. The structure of Silicon (IV) Oxide is similar/resemblance to that of a diamond.

2. Hard Structure

3. High melting and boiling point - More energy to overcome

4. Rigid Tetrahedral Structure

5. Does not conduct electricity

» Each Silicon atom is covalently bonded with 4 Oxygen Atoms

* Each Oxygen atom is covalently bonded with 2 Silicon Atoms
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Metallic Bonding
Metallic Bonding: the electrostatic attracti
lattice and a “sea” of delocalised elecirons.

n the positive ions in a giant metallic
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Structure and Bonding Moal): e frwn

1. Metallic Bonds have good electrical conductivity - Delocalised electrons can move
u—-—._

through the structures and carry current.




2. High Melting and Boiling Point - More energy to overcome strong forces o
attraction between positive metal ions and the sea of delocalised electrons &

Vibrate/Transfer Heat

3. Malleability - Can be hammered into shapes as layers can slide over each other.

4. Ductility - Can be drawn into thin wires
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Atomic Structure

* An atom comprises three subatomic particles: protons, neutrons and electrons.
» The atom is mostly space with a positively charged nucleus consisting of protons and

neutrons in the centre and electrons in the space around the nucleus (held together

by the electrostatic force of attraction between them and the positively charged

nucleus)

The characteristics of neutrons, protons and electrons are as follows:
Subatomic particle  Relative Mass  Relative Charge
Proton 1 +1
Neutron 1 0

Electron 1/1840 -1
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* Since electrons and protons have opposing and equal charges, the atom’s overall

charge is neutral.

* Neutrons have the purpose of holding the nucleus together. The larger the nucleus

gets, the more are the neutrons required to hold the nucleus together

protons (jJ neutrons .ﬂ electrons »

Hydrogen - 1 (1H) Carbon - 12 (¥C)
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Relative Atomic Masses
» Most elements exist naturally as a mixture of their isotopes. Using the data on the
abundance of these naturally occurring isotopes, we can calculate the mass relative

atomic mass of the element.

NOTE: for all purposes, the mass numbers of elements have been rounded off to the
nearest whole number; however, only Chlorine is used with its actual mass number of

35.5. This is for the sake of simplicity of calculation

* An example for calculating the relative mass and abundance:

8/22/2023 11:12 AM - Screen Clipping

» An example for calculating the relative mass and abundance:

(). Iridium has two isotopes. These isotopes are Iridinum - 191
and Iridium - 193. A natural ?-'é-l'l'l]ljil" consists of of 37.3% of

Iridium - 191. Calculate the relative atomic mass (A.) of the
natural sample of Iridium

A.
Step 1. Identify the percentage of Iridium - 193

+ if the sample consists of 37.3% of Iridium - 191, it must consist
of 100% - 37.3% of Iridium - 191

» 100 - 37.3 = 62.7%

+ the sample consists of 62.7% of Iridinm - 192
Step 2. Consider a sample of 100 atoms of Iridium. In that
sample, 37.3 of atoms should have a mass of 191 and 62.7 atoms
should have the mass of 193
THEN - e

(37.3 x 191) + (62.7 x 193)

;I"a“ll.l.l...tll 'I‘”"".,_:-._ 1|:” |.1'Ij‘_-:I ': I “h].”i!'[_

cant heures)
Answer: 192.4
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