Applied Science Chemistry
work to be submitted in the
first lesson in September with
Mr Boddaert

Hi all
This work needs to be completed and handed in the first

lessons in September.
| handed out a paper copy of this document in the taster
lessons and have spares, if you come into school and collect

one from me.

Many thanks in advance and | look forward to teaching you next
year.

boddaetd@wallingfordschool.com
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https://www.bbc.co.uk/bitesiz
1 i e/guides/z3sg2nb/revision/1  } ATOMIC STRUCTURE

Atoms consist of a central ... containing protons and ... The nucleus is
......................... compared to the size of the whole atom. The nucleus is surrounded by .............................. in energy
levels (also called .................. ). Atoms have no electric charge because they contain the same number of protons and
sub-atomic particle relative mass relative charge

proton

neutron

electron
Atomic number = numberof .......................
Mass number = numberof ...................... +numberof ...

The number of protons, neutrons and electrons in an atom can be worked out using the atomic number and mass number.

NI Of PO NS = ittt ettt et et et e e e e et st eaa e e e e s e e sanaaasaaaasnnennenennnenn
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Atoms can be represented as follows:

mass number 19
atomic number 9ymbol eg. “gF protons = ... neutrons = _.... electrons = ...
Atoms of the same element have the same number of ... In fact, it is the number of .................... that

determines what type of atom it is (e.g. all atoms with 6 protons are carbon atoms). Atoms of different elements have
different numbers of ...

35 37
Isotopes are atoms with the same number of ... but a different 17Cl 170l
number of ... . This means they are atoms of the same protons
.......................... with the same .................. number but a different newulrons
------------------ number. electrons
Abom Atomic number Mass number Mumber of protons Number of neutrons Number of electrons
ﬁNa
Li 3 7
Ar 40 18
K 19 20
Al 14 13
235
gz2U
238
92U
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IONS

Atoms are neutral because they contain the same number of positive protons as negative electrons.
example, the atom %]Na is neutral because it contains 11 protons (11+ charges) and 11 electrons (11— charges).

For

lons are particles that contain a different number of protons and electrons. For example, an ion with 11 protons
(11+ charges) and 10 electrons (10— charges) has an overall charge of 1+.

The noble gas elements (Group O elements) have very stable electron arrangements.

electron structure of the noble gases (group 0 elements), except H' which has no electrons at all.

1)

2)

Complete the table below to show whether particles are atoms or ions, and for ions their charge.

lons also have the

Number and overall

charge of protons 1M+ [ 11+ [ 16+ | 4+ [ 13+ [ 18+ [ 17+ | 15+ | 21+ [ 1+ | 32+ | 35+
Number and overall
charge of electrons 11- 10~ 18- 2- 10— 18- 18- 18- 18- 0- 32- 36—
Atom or ion? atom ion ion
Overall charge 1+ s

Complete the table below to show the electronic structure of some common ions. The first one has been

done for you. You will need to use the Periodic Table to help.

lon

cr

Li*

F

Protons

17

Electrons

18

Electron
structure

Electron
structure

288

]

lon

Protons

Electrons

Electron
structure

Electron
structure
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lonic bonding

1. Watch each of these short videos on ionic bonding:
* Formation of ions. https://youtu.be/900dXBWgx3Y
* lonic bonding https://youtu.be/zpaHPXVR8WU
* Giant ionic compounds and their melting and boiling points
https://youtu.be/PNKsbnH1vw8 properties of ionic compounds.
https://youtu.be/TxHi5FtMYKk

2. Make key notes on the following using KS4 Bitesize
https://www.bbc.co.uk/bitesize/guides/z6k6pbk/revision/1

What an ionic bond is

Example of how a metal and non-metal bond ionically

4 )

N /

Properties of ionic compounds, with an explanation of each.

4 )

N /

3. Answer the following exam questions on ionic bonding and use the mark scheme
attached to the online resources to mark them.
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Covalent bonding

Watch each of these short videos on covalent bonding:

Covalent bonding https://youtu.be/h24UmH38 LI

Dot and cross diagrams covalent bonding https://youtu.be/QzytnZY67])8

Covalent bonding of hydrogen, oxygen and nitrogen https://youtu.be/OHfN3CvXP2M
Covalent bonding in methane, water and ammonia https://youtu.be/7mBokkBENWE

e o o o -

2. Make key notes on the following using KS4 Bitesize
https://www.bbc.co.uk/bitesize/guides/zxxn82p/revision/1

What a covalent bond is

Properties of simple covalent compounds, including an explanation
of these properties

4 N
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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 anly

1 Draw a stick diagram
Re-draw the stick diagram without the sticks
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 | Dot-cross diagram

H,0

Co,

H,0




Covalent bonding exam questions

(1)

NoOHY + (s)rosad « (B€)20H + (s)84d
"(?0%H) ®pixoded

uaboipAy pue apy|ns pes| usamjaq uoloeal ay} Joj uoenba ay) aouejeg

“BJelifi§ pes| apym ojui spy|ns pes)
3oe|q 8y} SHaAUO0D sIy] “apixosad uaboipAy yum paiojsal aq ueo bunuied ay

"paonpoud si apyins
pes| uaym suayiep AJMojs Jnojod ajym ay] ‘juied ul pasn os|e s ajiym pea

(2)

‘Aym ureidx3g
Juiod Buijiog mo| e sey apy|ns uaboipAH (1)

(%)

(‘9L = S {} = H :sJaquinu 21Wo}y)

*SUOJ}03)D |[8YS JaIN0 3y} Moys Ajuo pasu NoA

'SU0JJ09|8 8y} Juasalidal 0} (X) S8ss0Jo pue (e) sjop asn

"aplins uaboipAy ui swoye IAjii§ pue uaboipAy ay} jo

SU0J}08|8 Jano 8y} Jo Juswabuelse sy} moys 0} Mojaq weibelp ayy a)a|dwo)

H-S-H

:se pajuasaidal aq ued apy|ns
uaboipAy jo ajnosjow e ul Buipuoq ay] "S?H ejnwuoy ay) sey apyins uaboipAH (i)

“joe|q S YdIym apy|ns pes| seonpoud siy| “iie
ay) u1 apy|ns uaboipAy yum joeas Aimojs Aay) jeyy si spunodwod pesj yym wajgqoid vy

(a)

(2)

(t4]

(@

¢
By
S

)
&Lﬁ IU_
*SU0JJ08]8 MOYS 0} (X) S8SS0I0 pue (e) Ssjop asn

*SU0J}09|9 ||8ys J8}no Ajuo moys

"eluowwe uj Buipuoq ay) moys o} weibelp ay} s}a|dwo)

‘(*°HN) eluowwe ayew o0} pasn s} usbolpAH  (q)

20

— +2H

"aulolyd
pue uaboipAy usamjaqg uoljoeal ayj Joj uoienba [eolwayd pasuejeq ay} a)eldwo)  (q)

"apuojyo uaboipAy aonpouid o} seb aulojyd yum sjoeal (¢H) seb uaboipAH

} @inbi4
"AJuo Su0J}03J9 JaJN0 3y} MOYs

*a|nosjow
apuojyo uabolipAy e Joy weibelp sso1o pue jop e moys o} | ainbi4 aje|dwo)

*SUOJJO8|9 /| SUIBJUOD WOJe SULIO|YD B pue UoJ}o3|d | sulejuod woje uaboipAyy (e)

‘apuojyo uaboipAy jnoge si uonsanb siy |

‘L0



(€)

ujod Bunjew Moy e sey auipol Aym urejdxy

"A|UO SUOI}O8[8 JBINO By} MOUS

(m
2)

‘auedoud jo a|nosjow e ul pabuelse ale uoged pue uaboipAy
JO su0J399a (]|18ys) |1aA8] ABiaua Jajno ayy moy moys o} welbelp ay} 89| dwo)

(e)

H—J3—D0—0—H

]

*Moja2q umoys si auedoud Jo ainjonuis ay|

JOpuIAd se!
auedoig

"aulpol uj Buipuog ayy moys o} mojaq weibelp ay) ayedwon (i)
andaqeg
“aunojyo Ul Buipuog ay o} Jejiwis st auipol ul Buipuog syl (p) "8
‘seb auedoud suing anoaquieq siy|
@ 90
Q )
*Ajuo suoJj99J I8N0 By} MOYS
‘BlUOWIWE Ul SUoJ}daja Buipuog ay) moys o} weibelp ayy s dwo)y  (e)
‘(EHN) eluowwe jnoge si uonsanb siy|
LD
w "SPJOM JJ13UBIOS J08.1I00 By} 8SN pue J8p.o d|qISuss e ojul Way}
g nd "ysibug poob ui seapi inoA ajum pjnoys noA uoisanb siyj ul sxyuew jinj uieb o
" H H H
*9|ndajow aueyjaw e Jnoge noA s||8) welbelp siy} ey} buiyjAiana umop sl
H
_
o O 2 H— _o —H
St h
/@\ "BUBYJSW JO B|NOBJOW B JO 8INjoNJ)s ay} smoys welbep ayl  (4) ‘GO



