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OVERALL BONDING WS 1

SECTION A

1 Which of the following exists in the solid state as a giant covalent lattice?
ice
B iodine
C silicon(IV) oxide
D tin(IV) chloride

2 Why does copper wire conduct electricity when a potential difference is applied?

Bonding electrons in the crystal lattice move.

B Copper(Il) ions move to the cathode.
C The atoms of copper become ionised.
D The crystal lattice breaks down.

3 When heated, solid iodine readily forms iodine vapour.

What does this information suggest about the nature of the particles in these two physical states

of iodine?

solid vapour
A ionic atomic
B ionic molecular
C molecular atomic

D molecular molecular

4 Which of the following solids has a simple molecular lattice?

magnesium oxide

B sodium
C silicon(IV) oxide
D sulphur
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5  Why does the exothermic reaction
C(diamond) ———— C(graphite) AH = -3kJmol™!
not occur spontaneously?

A A tetrahedral configuration is always more stable than a planar one.

B Diamond has only strong covalent bonds whereas graphite has both covalent bonds and van
der Waals’ forces.

The change from diamond to graphite has a high activation energy.

D The density of graphite is less than that of diamond.

6 A substance commonly found in the house or garden has the following properties.

. It is combustible.
° It is an electrical insulator.

e It melts over a range of temperature.

What could the substance be?

brass
B paper
C poly(ethene)
D silicon(IV) oxide

7  Which solid exhibits more than one kind of chemical bonding?

A brass

B copper
C diamond
D ice

g Which type of bonding is never found in elements?

A covalent
B ionic
C metallic
D van der Waals’ forces
[W’15 2 Q1]
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9 Three substances, R, S, T, have physical properties as shown.

electrical conductivity
substance mp/°C bp/°C
of solid of liquid
801 1413 poor good
2852 3600 poor good
T 3550 4827 good not known
What could be the identities of R, Sand T ?
R S T
A NaF KCl Cu
B NaBr BaO SiO,
Cc NaCl MgO C [graphite]
D NaBr CaO C [diamond]

10 The diagram shows part of the lattice structures of solids X and Y. [In X, O and @ represent
particles of different elements.]

What are the types of bonding present in X and Y?

X Y
A covalent metallic
B ionic covalent
C ionic metallic
D metallic ionic
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11 What are the lattice structures of solid diamond, iodine and silicon(IV) oxide?

giant molecular simple molecular
A | diamond, silicon(IV) oxide iodine
B diamond, iodine silicon(IV) oxide
C iodine diamond, silicon(IV) oxide
D silicon(IV) oxide diamond, iodine

12  Which solid has a simple molecular lattice?
A calcium fluoride
B nickel
C silicon(IV) oxide

D sulfur

13 Three substances, R, S and T, have physical properties as shown.

substance R S T
mp/°C 801 2852 3550
bp/°C 1413 3600 4827
electrical conductivity of solid poor poor good

What could be the identities of R, Sand T?

R S T
A MgO NaCl C [graphite]
B MgO NaCl SiO,
C NaCl MgO C [graphite]
D NaCl MgO SiO;
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14 Three elements, X, Y and Z, have the physical properties shown in the table.

element melti/nogcpoint boiIir/1ongoint ;jgg?:g
X -7 59 3.12
98 883 0.97
Z 649 1107 1.74

What could be the identities of X, Y and Z?

X Y z
A Br, Al Si
B Br, Na Mg
Cc I, Mg Na
D I Si K

15 Three compounds have the physical properties shown in the table.

compound P Q R
melting point/°C 2852 993 -119
boiling point/°C 3600 1695 39

conductivity (solid) poor poor poor
conductivity (liquid) good good poor
conductivity (aqueous) insoluble good insoluble

What might be the identities of P, Q and R?

P Q R
A MgO KC1 NH3
B MgO NaF C,HsBr
Cc SiO; KCl C,HsBr
D SiO, NaF HCI

Www.megalecture.com

MEGA LECTURE

OVERALL BONDING WS 1
www. yout ube. com negal ect ure

For Live Online Classes
megalecture@gmail.com




Online Classes : Megalecture@agmail.com
30

16 Which solid contains more than one kind of bonding?
A iodine
B silicon dioxide
C sodium chloride

D zinc

17  Some car paints contain small flakes of silica, SiO..
In the structure of solid SiO, /

e each silicon atom is bonded to x oxygen atoms,

q
e each oxygen atom is bonded to y silicon atoms, K

-
e each bond is a z type bond. :/l .,/l\/ ™~

What is the correct combination of x, y and z in this statement?

X y z OXWJW)
A 2 1 covalent ) i
B 2 1 ionic
C 4 2 covalent
D 4 2 ionic

18  Which pair of elements has chemical bonds of the same type between their atoms in the solid
state?

A aluminium and phosphorus
B chlorine and argon
C magnesium and silicon

D sulfur and chlorine
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19 Two conversions are outlined below.
NH;"  NH;
C,Hs CyHs
What similar feature do these two conversions have?
A alone pair of electrons in the product

change in oxidation state of an element

decrease in bond angle of the species involved

O O W

disappearance of a m bond

20 Magnesium oxide is used to line industrial furnaces because it has a very high melting point.

Which type of bond needs to be broken for magnesium oxide to melt?
A co-ordinate

B covalent
C ionic
D

metallic
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21  The table gives the radii, in pm, of some ions. [1pm = 107"?m]

ion radii
Na* 102
Mg** 72
Cs* 167
Ccr 181
0% 140

Caesium chloride, CsCl, has a different lattice structure from both sodium chloride, NaCl{, and

magnesium oxide, MgO.

CsCl lattice

NaCland MgO lattice

Which factor appears to determine the type of lattice for these three compounds?

A the charge on the cation

B the ratio of the ionic charges
C the ratio of the ionic radii
D

the sum of the ionic charges
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22  Substances X, Y and Z are all solids. Some of their physical properties are given in the table.
substance X Y 4
melting point/°C 772 114 1610
boiling point/°C 1407 183 2205
electrical conductivity conducts does not conduct | does not conduct
of the liquid state
What type of lattice could each substance have?
X Y 4
A giant molecular simple molecular ionic
B ionic giant molecular simple molecular
C ionic simple molecular giant molecular
D simple molecular ionic giant molecular
23 Four substances have the physical properties shown.

Which substance is an ionic solid?

clectrical electrical electrical
melting point boiling point o conductivity conductivity
conductivity
/°C /°C . of molten of aqueous
of solid .
substance solution
A -115 -85 poor poor good
B 660 2470 good good insoluble
C 993 1695 poor good good
D 1610 2230 poor poor insoluble

24 Which solid contains more than one kind of bonding?

A copper
B diamond
C ce

D magnesium oxide
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25  AICkreacts with LIAIH4 and (CHs);N to give (CH3)sNAIHs.
Which statement about (CHj3)3NAIH; is correct?

A It contains hydrogen bonding.

B Itis dimeric.

C The Alatom has an incomplete octet of electrons.
D

The bonds around the Al atom are tetrahedrally arranged.

26 Solid carbon dioxide, CO,, is similar to solid iodine, I, in its structure and properties. Carbon is in
Group 14. Silica, SiO,, is a Group 14 compound.

Which statement about solid CO, and solid SiO, is correct?

A Both solids exist in a lattice structure.

B Both solids have a simple molecular structure.

C Both solids have atoms joined by single covalent bonds.
D

Both solids change spontaneously to gas at s.t.p.

27  Which solid has a simple molecular lattice?

A calcium fluoride
B nickel

C silicon(IV) oxide
D

sulfur
28 Some car paints contain small flakes of silica, SiO..

In the structure of solid SiO,

e each silicon atom is bonded to x oxygen atoms,
e each oxygen atom is bonded to y silicon atoms,

e each bond is a z type bond.

What is the correct combination of x, y and z in these statements?

X y z
A 2 1 covalent
B 2 1 ionic
C 4 2 covalent
D 4 2 ionic
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29 Three substances have the physical properties shown in the table.
melting point | boiling point | conductivity | conductivity conductivity
substance /°C /°C (solid) (liquid) (aqueous)
U 420 907 good good insoluble
\") 993 1695 poor good good
w -70 58 poor poor hydrolyses, resulting
solution conducts well

What could be the identities of U, V and W?

u Vv w
A Na KCl SiCl,
B Na NaF CoHsBr
Cc Zn KCl HC1
D Zn NaF SiCl,4

30 Which solid contains more than one type of bonding?
A iodine
silicon dioxide

B
C sodium chloride
D

zinc
[S181Q6]
31 Which element shows the greatest tendency to form covalent compounds?
A boron
B magnesium
C neon
D potassium
W16 2 Q13]
32 Solid carbon dioxide, COy, is similar to solid iodine, I, in its structure and properties. Carbon is in

Group 14. Silica, SiO,, is a Group 14 compound.

Which statement about solid CO, and solid SiO; is correct?
A Both solids exist in a lattice structure.

B Both solids have a simple molecular structure.

C Both solids have atoms joined by single covalent bonds.
D

Both solids change spontaneously to gas at s.t.p.

[M'16 Q8]
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SECTION B

For each of the questions in this section, one or more of the three numbered statements 1 to 3 may
be correct.

Decide whether each of the statements is or is not correct (you may find it helpful to put a tick against
the statements that you consider to be correct).

The responses A to D should be selected on the basis of

A B C D
1,2and 3 1and 2 2and 3 1 only
are only are only are is

correct correct correct correct

No other combination of statements is used as a correct response.

1 Which of the following are features of the structure of metallic copper?

1 ionic bonds
2 delocalised electrons
3 lattice of ions

2 Silicon tetrachloride, SiCl,, is a liquid of low boiling point. In the presence of water it decomposes
to form silicon(IV) oxide and hydrogen chloride.

What types of bonding occur in SiCl,(1)?

1 co-ordinate bonding
2 covalent bonding

3 van der Waals forces

3 Which of the following statements are correct for the sequence of compounds below considered
from left to right?

NaF MgO AIN SiC

1  The electronegativity difference between the elements in each compound increases.

2 The formula-units of these compounds are isoelectronic (have the same number of
electrons).

3 The bonding becomes increasingly covalent.
4  Which pairs of compounds contain one that is giant ionic and one that is simple molecular?
1 Al,O3 and Al,Cle
2 SiO; and SiCly
3 P,Oqand PCl;

5 Which of the following solids contain more than one type of chemical bond?

1 brass (an alloy of copper and zinc) &
2 graphite

3 ice
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6 Which diagrams represent part of a giant molecular structure?

1 2 3

7 Boron is a non-metallic element which is placed above aluminium in Group Il of the Periodic
Table. It forms a compound with nitrogen known as boron nitride which has a graphite structure.

Which of the following conclusions can be drawn from this information?
1 The empirical formula of boron nitride is BN.
2 The boron and nitride atoms are likely to be arranged alternately in a hexagonal pattern.

3 Boron nitride has a layer structure with van der Waals’ forces between the layers.

8 The Group IV elements carbon, silicon and germanium all exist in a diamond structure. The bond
lengths in these structures are given below.

element X C Si Ge
bond length X=X/nm 0.154 0.234 0.244

Why does the bond length increase down the group?

1 Orbital overlap decreases down the group.
2 Atomic radius increases down the group.

3 Nuclear charge increases down the group.

9  Which of these substances have a giant structure?

1 silicon(IV) oxide
2 baked clay found in crockery

3 phosphorus(V) oxide

10 Which substances have a giant structure?
1 calcium oxide
2 calcium

3 baked clay found in crockery

11 Which compounds contain covalent bonds?

1 aluminium chloride
2 ammonia

3 calcium fluoride
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12 Which substances contain delocalised electrons?
1 cyclohexene
2 graphite

3 sodium
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OVERALL BONDING WS 2

1 (a) Give the full electron configuration of the following.

(b) (i) Describe, with the aid of a diagram, the lattice structure of magnesium oxide.

_— . Ma’br
0o 0.9

P

.

(ii) Use your diagram to interpret and explain two physical properties of magnesium

oxide. ) .
It o gh  mMm 7

......... o dogy. nét | tontmet | dediionm

(iii) State twg large scale uses of rlnagn(_asium oxide.
Ling It ingades df  Blar fuppeds.

DI yng e
s Conmcs
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2 (a) Salt, sodium chloride, forms transparent colourless crystals. Describe the bonding in
sodium chloride crystals, give the formula of each particle and sketch part of the crystal
structure.

~ o Nat
o (A
,//0
(3]

(b) Explain why crystals of sodium chloride do not conduct electricity, but molten sodium
chloride does.

n. hamd form A0 Ams vt Pt
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3 Drawing diagrams where appropriate, suggest in terms of structure and bonding,
explanations for the following.

(i) the high melting point and boiling point of ALO,4

A0y has a ym'/mL Struehnvl of ims that v
held fO?oﬁow by sfrm7 imic bonds. Thoe make
it vy difficut to breok  nelatliee, SO Al Us
has 4 high  melinng pond /o(m/m7 prm.

(if) the low boiling point of SO,

507 s o simple covedimt .fyr)(ﬂa/u/{,
mnd 1n held ﬁo%%hw by wilak o v an 61 el ovy

Lrvees  coused @7 mouvced ? Oﬁ/,ﬂfﬁw The WM%
vmpved  to owitome  Enese Dmds s Jess

hes s baihm pVVV\Jf 1 Jen.

(iii) the melting point of SiO, is much higher than that of P,O,,
S0y 4xirts a4 mamo melewde  rmd i
held f(/?(/hm by Sfm/)j coved it bpaols

Lmﬁ@ amots  of L9y s Q/AW@&/ 70
owveont  Anese  bends  compored Lo PLy0Op
wheh s a4 gimple covedont Structnve  with

pLak — |ME

[7]
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4  Copper and iodine are both solids which have different physical and chemical properties.
Each element has the same face-centred crystal structure which is shown below.

The particles present in such a crystal may be atoms, molecules, anions or cations. In the
diagram above, the particles present are represented by o .

(@) Which type of particles are present in the iodine crystal? Give their formula.

particle ...... M M M\/‘M .........
formula .......... Tﬂ ...................... [2]

(b) When separate samples of copper or iodine are heated to 50 °C, the copper remains as
a solid while the iodine turns into a vapour.

(i) Explain, in terms of the forces present in the solid structure, why copper remains a
solid at 50°C.

CLoppw 16 hddd togerhiy i p memlic  \Mict,

(ii) Explain, in terms of the forces present in the solid structure, why iodine turns into a
vapour when heated to 50°C.

(4]
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5 Suggest, in terms of the structure and bonding, explanations for the following.
You should draw diagrams where you think they will help your answer.

(i) the high melting point of sodium chloride

NACI 1 held %o?umw m

Syma it bmde  Ahod / N

vt A 16t of Enugy

1 b owwcome. | CA

,é/—o
(ii) the low melting point of silicon tetrachloride

Hilly 15 A Gimply M e Tpctmt

With wenk v dw Wed foes betwe

e méled .

[4]
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6 The elements carbon and silicon are both in Group IV of the Periodic Table.
Carbon is the second most abundant element by mass in the human body and silicon is the
second most common element in the Earth’s crust.

Carbon and silicon each form an oxide of general formula XO,,.
At room temperature, CO, is a gas while SiO, is a solid with a high melting point.

(a) Briefly explain, in terms of the chemical bonds and intermolecular forces present in each
compound, why CO, is a gas and SiO, is a solid at room temperature.

Si0, exighs as maoromoleade m o wmch covalimi bmd)

(b) Draw a simple diagram to show the structure of SiO,. Your diagram should contain at
least two silicon atoms and show clearly how many bonds each atom forms.

.

K /)m'm% hort 15 thad tach 51 licon ¢4
/ccmmwf@&/' o 4 Owyﬁym o

e Silicom

[2]
oach oxyqn 10 o srliems.
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7  Copper, proton number 29, and argon, proton number 18, are elements which have different

physical and chemical properties.
In the solid state, each element has the same face-centred cubic crystal structure which is

shown below.

The particles present in such a crystal may be atoms, molecules, anions or cations. In the
diagram above, the particles present are represented by Q

(a) Which types of particle are present in the copper and argon crystals?
In each case, give their formula.

element particle formula
copper Cobims Cu At
argon atoms Ay,

(2]

At room temperature, copper is a solid while argon is a gas.

(b) Explain these observations in terms of the forces present in each solid structure.

In the sl siode, Coppur has  cafimns held frmly
0 Sea of defocedised cloctims by sirmg medaliic

bmds. Thig ﬁ_iﬂ/u g Stable §tyuctpre with mih mp

Avoern o the adher honol, how weak ME comsed
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8 Separate samples of the oxides MgO and SiO, are melted.
Each molten sample is then tested to see whether or not it conducts electricity.

9 (c) Cerium is a lanthanoid metal that shows similar chemical reactions to some elements in the
third period. Most of cerium’s compounds contain Ce®** or Ce** ions.

(i) Cerium shows the same structure and bonding as a typical metal.

Draw a labelled diagram to show the structure and bonding in cerium.

2CXONOROM
ONORORE
H-0-O-O

[2]
(i) Cerium(IV) oxide, CeO,, is a ceramic.
Suggest two physical properties of cerium(IV) oxide.
1. High.. mwi@gf ..... PO e
o NI IS Od0Y . e
[2]
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10 Sodium and silicon also react directly with chlorine to produce the chlorides shown.

chloride melting difference between the
point/°C electronegativities of the elements
NaCl 801 29
sicl, 69 13

(i) Describe what you would see during the reaction between sodium and chlorine.

Sodivm  wowd yeaed rapidly with chleme, g

g yellew/ e Ligh T yellow fqrem gas
____;{/_'_s__qﬂ/wmj gmd white solid fprms. 2]

(ii) Explain the differences between the melting points of these two chlorides in terms of their
structure and bonding. You should refer to the difference between the electronegativities
of the elements in your answer.

Nall has a gomt  [akice stroctmt

SiCl, structure and bonding g/m/’)/L’)O’)OqLCU/WYSfV(/OfWYL ..... {A)Mh ..............

covedimt /ama’haj and indveed dipsles biw anclecuder.

explanation ..o e e
. Nagl 1eads to o tiemster. of eledrs o form ims.

md symmidny m ..... 5h“79ljm/5 ...... o . ’"mw”’d .............. [4]

dipoles as iy hat demel requnt a lo? of
tnirge w bk nem//ifng m fow MP omd 5P
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11 Structure and bonding can be used to explain many of the properties of substances.
(a) Copper, ice, silicon(IV) oxide, iodine and sodium chloride are all crystalline solids.

Complete the table with:
e the name of a type of bonding found in each crystalline solid,
e the type of lattice structure for each crystalline solid.

crystalline solid type of bonding type of lattice structure
copper MeAAINC Mutallic  Idict
ice GO/V Wl (/Wf Vr\ﬁoﬁ'? p')v:\v‘(;lk ZiWJM
silicon(IV) oxide VA et Macromal eenlivy
iodine covnlond GimplL mal ¢ cinlovy
sodium chloride [niC QWW\)( ime o ke

[5]

(b) (i) Name the strongest type of intermolecular force in ice.

HMMW bt 0

(ii) Draw a fully labelled diagram of two water molecules in ice, showing the force in (i) and
how it forms.

[3]
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