1)

Filt in the spaces in the passage with suitable words.

Simpie molecular substances are substances made of ........................ . A molecule is a parlicle made from atoms

.... bonds. A covalent bondis ........................ shared electrons between two atoms.

joined together by ..
Simple molecular substances have ........................ meiting and boiling points. This is because there are weak forces

betweenthe ..................... ;

They do not conduct electricity because molecules are not electrically charged, they are

2} Give the letiers of the substances in the table which have a simple molecular structure.,

Electrical conductivity as
Substance Melting point (°C) Boiling point (°C) 3
solid liquid
A 125 192 does not conduct does not conduct
2] 212 352 does not conduct dees not conduct
c -39 357 conducts conducts
8] 732 1037 does net conduct conducls
E 1984 2510 does not conduct does not conduct
F -196 -152 does not conduct does net conduct

3) Some stick diagrams are shown below. Complete the dot-cross diagram for each molecule.

Substance hydrogen bromide HBr sulfur dichloride SCh phosphorus chioride PCl;
L B e
Stick diagram e 1 Cle 5 _
i
. G- P
Dot-cross diagram i Ci _
Ci

4) Compleie the stick diagram and draw a dot-cross diagram for each molecule shown below.

Substance bromine Bry hydrazine NgH, oxygen Buoride OF,

Stick diagram 8r  Br H N N H o F
H H
Dot-cress diagram

Done with care aad thoroughness Understands key properties of molacular substances

Good SPG Knews which compounds are mofecular

Knows what a molecuie is Can draw dot-cross diagrams

Knows what a covalent bond is Can draw stick diagrams
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When non-metals combine with other non-metals, the atoms share electrons to form a molecule. The atoms are held together
by these shared electrons which are known as covalent bonds.

Molecule = a particle made up of atoms joined by covalent bonds

How many covalent bonds?

Covalent bond = 2 shared electrons

Atoms

Number of electrons in
outer shell

Number of extra
electrons needed to filt
the outer shefl

Number of covalent
bonds tormed

Group 7 {e.g. F, Cl, Br, I)

Group 6 {e.g. 0, 8)

Group 5 {e.g. N, P)

Group 4 {eg. C, Si)

H

Drawing stick diagrams & dot-cross diagrams

Stick diagrams — these show each covalent bond as a stick.
Dot-cross diagrams — these show the outer shell electrons only

1 Draw a stick diagram

2 Re-draw the stick diagram without the sficks

3 Replace the stick with a X@® which represents the two electrons in the bond (X represents electrons from one atom, and
@ represents the electron from the other atom).

4 Add in any other outer shell electrons from each atom {electrons are always in pairs)
5 CHECK that there are 8 electrons around each atom {except H where there should be 2 electrons)

Stick diagram Molecule Bot-cross diagram
CHq
NHa
0z
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HCI

m_‘m

PHa

COs

Sity4

HO

Nz

CaHa

CaHs

CgHs

Oone with care and thoroughness Can draw stick diagrams

Can daduce the aumber of covalen] bonds an atom forms Can wrile dot-cross diagrams
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1) Calkcium atoms reacts with chiorine atoms to form the ionic compound calcium chloride. Calcium atoms each lose two
electrons to form calcium ions. Chlorine atoms each gain one electron to form chioride ions. This means that calcium
atoms react with chlorine atoms in the ratio of one calcium atom for every two chlorine atoms.

Comiplete the following diagram to show the electronic structure of the caicium and chlorine atoms and the calcium and

chloride ions.

Clatom Cl atom
Ca atom _
|
loses 2 elgctrons gains 1 ._u_mn__.o: gains 1 electron
+ + +
ca®™ ton Cfion Clion
2) Complete this passage:
The elements in Group 1 of the Periodic Table are called the ...coooiviiiiiniciiienns .. . They are all metals. When
any Group 1 element reacts with a non-metal, an ionic compound is formed in which the metal ion has a
.......................... charge (e.g. Li", Na", K', Rb", Cs") as the metal atom ....................... one electron.
The elements in Group 7 of the Periodic Table are called the ..., . They are all non-metals. When
any Group 7 element reacts with a metal, an ionic compound is formed in which the ion hasa ..................... .... charge
{e.g. F, CI", Br", I, called halide ions} as the non-metal .................... one electron.

3) When metals react with non-metals:

a) What happens to the metal atoms?

b WhHaEE happens 1o e NONMEAREIOMIST o vesmmsioimm st . X sl w555 550055 S 5 SRS 5 P i S

¢} What type of substance is made?
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4} Potassium reacts with fluorine to form potassium fluoride.

a) Potassium is in Group 1 of the Periodic Table. Name this group.  .............

b} Fluorine is In Group 7 of the Periodic Table. Name this group.  .ooviiiiiini i arnnee
¢} Give the formaula of the potassium ions in potassium fluoride, .o
d) Give the formula of the fluoride ions in potassium fluoride. .................

e) Draw the electronic structure of the potassium and fluoride ions formed in the space below.

f) Explain why potassium fluoride has a high melting point. ... S

[i=3
e

Done with care and thoroughness Names of Gp 1 & 7 Why ionic cempounds have high mpt
Good 5PG lons formed from Gp 1 &7 Explain conductivily of ionic cpds
Eleciron struckure of atomsfions When metals & non-melals react
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1 a) sodiumiodide . 2 a) sodium sulfate
b} potassium oxide b) calcium sulfate
¢) aluminium chloride R ¢) magnesium hydroxide = ...
d} magnesium bromide d}  zinc(il) nitrate TSP
e} aluminiumoxide ... e} copper(l} carbonate RS
f)  lron(ll) oxide f}  sodium hydroxide
g) iron(lil) oxide g) potassium carbonate T T
h)  magnesium sulfide TR h)  iron(ll) hydroxide
iy  copper(ll) fluoride i)  ammonium nitrate
iy lithium iodide i)  ammonium hydroxide TR e
k)  barium bromide P k) iron(lil} sulfate "
I}y zino(l) sulfide )  aluminium ritrate
m) lead{ll} iodide A m) silver{lynifrate
n)  iron(lil} sulfide n} calcium carbonate [T
o) magnesium oxide o} magnesium nitrate
p)  rubidium bromide sEsEERERL p)  ammonium astatide e
q) strontium chiloride q) caesium nitrate
r)  caesium selenide S r}  strontium hydroxide e rn——
s) calcium astatide 5)  platinum(il} nitrate
t}  radium polonide t)  cobali(ll) carbonate T
u} gallium fluoride u) copper(l) oxide
v) scandium{li) bromide = ......... v) copper{ll) oxide
w)  chromium{lll} oxide R A— w) franciumtelturide Ll
x)  strontium iodide — x) gold(l)fluoride ... i
y} lithium arsenide y)  rubidium suifate

Dane with care and thoroughness. Knows charge and formuda of comenan multi-element ions
Can deduce chame of main groug ions Can write simple fonic formula
Can deduce charge of jons with roman numerals Can write mose complex ionic formula
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L= = T (B OO

MEtalORIdE: 20 THCI 75 o s et s o A T B AT S PS5
metabhydroxide: + geid % ouvnnssnasssinsasaions R S BT S AR R
metal carbonate + acid — ............. Sves R R R R A R ARG
amimenla = Acid — wunnnnnsnr s e

PART A Complete the table to show the name of the salt formed when the following acids react with the bases.

nitric acid, HNOG; hydrochloric acid, HCL suifuric acid, H250,

sodium carbonate, Na;C05

magnesium, Mg

potassium oxide, K0

copper hydroxide, Cu(QH).

ammania, NH;

PART B Now complete the following word eguations for reactions between some acids and some bases.

1) ion + hydrochioric acid =

2} hydrochioric acid + COPPercarbOnale —» ... e e R
3) iron(ll) hydroxide + suffuricacid — ... N e P Y e e e o g o e i
4)  NHGCACH % CRICHIM-GXIIE 55 oriumume s s v i s 5 i 32550 5 €0 £ B i 6 8 S e
B) sulfuricacid + ammonia — ........... T T S T T G S D U U DT LR ST
) S S N AR teeemrrerieiieneeeenn. —» Zinc sulfate + water + carbon dioxide

T nevmoasmesirs o s S e e e > BGNESIUM pitrate + hydrogen

B) s A N ey s T SIMIMONTUM ditrate

9} rerreiie e+ potassium ooxide —  pofassium chloride F

10) caleium hydroxide + .....o..ccooiviiirininn, —> calcium citrate + .

PART € Onthe back of the sheet, write a balanced equation for reactions 2-9.

Donea with care and thoroughness Word eguations for acid + oxide Write formulae
Good SPG Word equations for acid + hydroxide Wrile balanced equations
Can identify salts formed from acids Word equations for acid + carbonate
Werd squations for acid + metat Word equations for acid + ammonia
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Ho

An equation is balanced when there are the same number of atoms of each type on both sides of the
equation.

An equation can only be balanced by putting numbers in front of formulas — you cannot change the formula
itself.

Equations can be written with state symbols: (s) = solid, {} = liquid, (g) = gas, (ag) = aqueous {dissolved in
water).

w to balance an equation:

a) Calculate how many atoms of each type are on each side of the eguation.

b} If the numbers are the same then the equation is balanced.

¢} If the numbers are not the same, then numbers are put in front of the formulas (this adds more of that
substance). You cannet change the formulas (this would make a different substance). Hint — start with
unbalanced elements that only appear in one substance on each side of the equation.

d} Keep doing this until the equation is balanced.
e.q. CHy + 0 - COp + HO

Questions

ME Noc_, final answers here although you may wish to do your working on a separate sheet of paper or on the

ack.

1) Ca + 0O — Cal

2) Na,0 + H,0 - NaOH

3) Al + 0, —=  ALD;

4) Na + Clp — NaCl

5} Na,CO3 — Na,O + CO,

8) K + 0 — K20

7} CiHg + Op — Co, + H,0

8} Fex03 + HClL — FeCly, + H.O

9} Fp + KBr — KF + Bra

10) CsHyp + 0Op — COp + HO

11) NH; + 0O, - NGO + H0

12) HNOs - NO; + H.O0 + O,
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Calculate the relative formula mass of the following subsiances.

10

11

12

13

14

15

16

17

18

18

20

Fa

Fe

Ha2504

AlzOs

Mg(OH)o
Al{NO3)z
(NH4)2804
CuCQs

AgNO;

NHsNO;
CuS04.5H:0
magnesium
oxygen

sodium bromide
calcium fluoride
potassium suifate
chlorine
chromium(lll} oxide
sodium

iron{il) sulfate

Done with care and thoroughness Can work oul M from complex formula

Can work out M: from simple fermula Can wrile wrile fornulae
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1) Calculate the number of moles of each of the following substances, Give your answers to 3 sig figs.

a) 90.0gof HxO

by .28:0g ok CiHis. 000 s B A A A a8 SR S R e A S

c} 685 gofNH; e e S e e e e et eeea et e sraans

dy 102tonsof Oz creeans RS U OO DTUPOROUOTP PR

e) 200kgofAlOs T I

f} 20.6 mgofAu

2) Calculate the mass of each of the following substances. Give your answers to 3 sig figs.

a) 400molesof N, R A T B B R R e S A
o oot 0, R T T S S RS R R S R T
G DB MBS oottt e e
] BSOTARETHE oo et e e

e} 0.400 moles of CoHsOH i B A A A A At st st e i, S S DR

i 100molesof CalOM) .., R R R A A S s SR o e A A s

3) 0.0200 moles of a compound is found to have a
mass of 1.64 g. Find the formula mass of the
compound, Give your answers to 3 sig figs.

Done with care and thoroughness Can fing moles from mass Can convert units
Showrs sitable working Can find mass from moles Gan find M, from mass and moles
Can work aut M Can use sig figs Gives units
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Step 1 Write v for the substance whose mass is given and ? for the substance whose mass is fo calculated on the
balanced equation

Step 2 Find the moles of the v substance ( using moles = =)

Step 3 Use the balanced equation and your answer from step 2 to find the moles of the 7 substance
Step 4 Find the mass of the ? substance ( using mass = M, x moles )

1} What mass of oxygen reacts with 12 g of magnesium? 2Mg + O, — 2MgO0

2) What mass of calcium hydroxide is made from 14 kg of Ca0 + H,0 — Ca{OH),
calcium oxide?

3)  What mass of aluminium is needed to react with 640 g of iron Fe,04 + 2Al — ZFe + AlLO;
oxide?
4}  What mass of titanium chloride reacts with 460 g of sodium? TiCly + 4Na — Ti+ 4NaCl
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