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1.

Answer ALL questions in the spaces provided.
Magnesium burns in oxygen to form magnesium oxide, MgO.

(a) Write the equation for the reaction.

(b) Draw a dot and cross diagram of magnesium oxide. Show all the electrons.

2)

(c) Describe the bonding in magnesium. Explain why it is a good conductor of
electricity.

(Total 6 marks)
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blank
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(a) Complete the following table.

Element Physical state at room Colour
temperature

chlorine

bromine

iodine

A3)

(b) (i) Write the equation for the reaction between concentrated sulphuric acid and solid
potassium chloride, KCI.

(i1)) When potassium bromide, KBr, reacts with concentrated sulphuric acid, bromine
and sulphur dioxide are produced.

Give the oxidation numbers of bromine and sulphur in the reactants and
products. Hence identify the oxidising agent, giving a reason for your choice.

(Total 8 marks)

Leave\
blank
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(a) Complete the electronic configuration for calcium, Ca.

(i) Explain why the first ionisation energy of calcium is lower than that of
magnesium.

(c) A sample of magnesium contains three isotopes of mass numbers 24, 25 and 26.

(1) In terms of sub-atomic particles, state ONE similarity and ONE difference
between these isotopes.

STMILATIEY oottt ettt ettt sbe e es

Leave\
blank
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(i1)) The following data were obtained from the mass spectrum of this sample of
magnesium.

Peak at m/e %
24.0 78.6
25.0 10.1
26.0 11.3

Calculate the relative atomic mass of this sample of magnesium. Give your
answer to 3 significant figures.

2

(Total 11 marks)

Leave\
blank
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4. (a) Sodium and chlorine react together in a redox reaction to form sodium chloride,
NaCl.

(1) Write the half equation for
the oxidation of sodium, Na

2
(i1) Write the equation for the reaction of sodium with chlorine.
0y
(b) (1) State the type of bonding in sodium chloride.
0y

(i1) Draw a diagram to show the three-dimensional arrangement of the particles in
sodium chloride.

2)
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blank
(c) Boron trichloride, BCls, is a compound whose molecules contain covalent bonds.
(1) Define the term covalent bond.
(1)
(i1) Explain why the melting temperature of boron trichloride is much lower than that
of sodium chloride.
(C)) Q4
(Total 11 marks) | I )
J
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5. (a) Potassium reacts vigorously with water.
(i) Write an equation for the reaction, including state symbols.
(2)
(i) State TWO observations you could make during this reaction.
ODSEIVALION 1 ..ottt et ettt ettt ebeeeneas
ODSEIVALION 2 ..ottt ettt ettt e e st st e saaeebeenaees
2
(b) (i) Potassium superoxide contains 54.9 % potassium by mass.
Show that the empirical formula of this compound is KO..
(©))
(i) Give the oxidation number of oxygen in the compound KO,.
(1
8
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(c) Which of potassium nitrate or lithium nitrate has the higher thermal stability?
Explain your answer.

3) Qs

(Total 11 marks) I )
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6. Silicon reacts with chlorine to produce silicon tetrachloride, as shown in the following
equation

Si(s) + 2Cly(g) — SiCly(l)

(a) (i) Calculate the mass of silicon tetrachloride obtained from 10.0 g of silicon.

©))

(i) Calculate the minimum volume of chlorine that would be required to react
completely with 10.0 g of silicon.

[1 mol of gas occupies 24.0 dm® under the conditions of the experiment]

2)

10 TR0 00
N 2 1 4 4 7 A 01 0 1 2




~
Leave

blank
(b) Draw a silicon tetrachloride molecule, SiCl,, showing its three-dimensional shape.
Name the shape and state the bond angle. Explain why the molecule has this shape.
Diagram
NAME OF SNAPE ...eviieiiiieee ettt e
Bond angle ........cccooeeeiiieii
Explanation of shape
6))
(c) (1) Why are silicon-chlorine bonds polar?
(1)
(i) Explain why the silicon tetrachloride molecule has no permanent dipole.
@ | Q5
(Total 13 marks)
TOTAL FOR PAPER: 60 MARKS
END
J
11

N 2 1 4 4 7 A 01 1 1 2




€01 201 101 00l 66 86 L6 9 6 6 6 6 16 06
1ouaIMe] 119QON IN[OpUSN| wniwidy  fwiniuidgsuly | wniulojie) | wnidyiag wnun) | wnopuswy | wnwoinjd (wniumdoN | wniues  |wnunoelord| wnuoyy,
IT | ON | PN | w [ sg | JO | qd | wD | wy | nd | AN n ed | UL
Lso) ((274] (952) (€52 ((274] (1s2) (s¥2) o) (ev0) (D) (L£D) 8€T (1€0) [4x4
1L oL 69 89 L9 99 9 ¥9 €9 9 19 09 65 8S
wnpAng | wniqepx | woynyp wniqig wniwjoy |wnisoidsq | wniqiay, | wniuiopes | wnidoing | wnuewes |wnipaword |wniwApooN ummuApooseyd| wnua)
n] [ QX |wl | Ig |oH | A [ 9L | PO | ng | wg | wg | PN | id 20
SL1 €Ll 691 L91 $91 €91 6S1 LS1 4y osl y1) 44! 11 orl
68 88 L8
wnunoy wnipey wniouely
A4 e | A
L2T 97T £2C
98 S8 8 €8 8 18 08 6L 8L LL 9L SL [ €L [ LS 9 SS
uopey auneisy wniuojoq ypnwsig pea wnijey |, Knolo N PIoD wnuye|d wnipuy wnwsQ wniuayy uaysgung, wnjejue], wniujey | wnueyue| wnueg wnisae)
| W od q qd L 3g | d 1 SO | =™ M BL | JH | ¥1 ed | SO
[444 01 012 60T LOT $0T 102 L61 61 261 061 981 81 181 8L1 6€l LEL £€1
[ [33 23 Is 0s 32 (12 Ly 9% St [ 32 w 12 oy 6€ 8¢ LE
uousy auipo] wnunpRy, | Avownuy uiy, wnipug wniwpe) JANIS wnipejed | wnipoyy | wniuayiny | wnnauydsay, pgAjop] wniqoiN | wniuoonz wnupA wniuong | wnipigny
oX I oL qs | usS uf PO [ 8y | Pd | Ud | 0 | 9L [ O | AN | 1Z A IS | 94
1€l LTl 8zl 44 611 Sil [N 801 901 £01 101 66 96 £6 16 68 88 S8
9¢ S€ [ [13 43 [ 0€¢ 6T 87 LT 9T [34 vT [34 44 £ 0T 61
uoydAry sujwolg wniud[es oludsly | wniuewsen | wnijjen oulz 1addo)y [9Y9IN 3eqo) uoi] asoueSuepy | wniwoiy) | wnipeuep | wnueyy | wnipuesg wnije) wnisseloq
DI | 1d oS SV | =*D (eD | uzZz | nD | IN | 0D (=4 |UN | ID A 1L 39S €D A
8 08 6L SL €L oL ¥'s9 S'€9 65 65 95 S§ 4 Is L4 S oy 6€
81 Ll 9l Sl 2 €l [ 11
uogry Eluilife) anyding | sruoydsoyg uodI|I§ wniuwny wnissuSepy | wnipog
v |1 1O S d IS IV 3N | BN
oy (%93 43 i€ 8T LT 44 X4
ol 6 8 L 9 S 2 €
uoaN auuon|j uaBhxp uaSoniN uoqie) uolog wnikiag | woiyg
°N d o N 0) d equinu d1wolY °d | VI
14 6l 91 4! 41 11 6 L
dureN
T [oquikg 1
wnipy 3 uagoIpAH
Ouwr 8 Sseul Iejo
°H ! N H
b L) | 1

dnouax

HTdVLOIdOIIAd HHL

poLdg

2 1 2

1 4 4 7 A 0 1

2

12



