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SECTION A
Answer all questions in the spaces provided.

1 (a) Define the term atomic number of an element,

or nacleus
] ' (1 mark/‘ | j
allow protoas X electrons -
[dv not allow /raéan$+o’¢tl-ro..s or elect ron.t]

(b) Give the symbol, including the mass number and atomic number, for an atom of an element
which contains 12 neutrons and 11 electrons.

33 MNa [ o /\)n.fi...or Na. + mendervons haliminl ).

V mark. ;
"('n (1) ( ) (1) 7"\“0-0.2\0‘&.”. (2 marks)

(c) Interms of s and p sub-levels. give the electronic configuration of an aluminium atom.

[st 25> 2p% 3s* 3p! (1)

(1 mark) !

(alows Ne 3:23p") |
(d) How many neutrons are there in one 27Al atom?
141
(1 mark)

or 1sobope :

(e) Define the term relative atomic mass pf an elce:r)lent. Fefe rence ke mass Aum be (1
avtroge mony of b 0Aone’ 12 ) [artbmass CEZO
L A H

or Jéul‘ed ‘WWICJ (2 marks) ;

W"‘d woebh = af ’zC a&) or relabive &% taen ~———

os 12

!
l
i
!

(f) Parts (i) to (iv) below refer to the operation of a mass spectrometer.

(1) Name the device used to ionise atoms in a mass spectrometer. :

(i1) Why is it necessary to ionise atoms before acceleration? o dedm‘"f‘ eld .
(M mﬁ’»&o&adyw\%m&ra MM{I) _

CLW cewvers .1' ask ,;L“qu( net alimcted € eleclre wld)

LBPS/0102A
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-
. { S
(i1i) What deflects the ions? 'z
Pz
g
F
| W
12
1Y
‘ (iv) What is adjusted in order to direct ions of different mass to charge ratio onto the
‘ detector? -
4 - .
| ol (1) [y
Y S X A SO A4 )
: : 7\ % (4 marks)
T

g) A meteorite was found to contain three isotopes of element X. A mass spectrometer gave
the following information about these isotopes.

i
|
{
[
i

m/z 24.0 25.0 26.0 |
- Relative abundance 64.2 203 15.5 I
mark f-pr e 4 MA)‘!IC’.A.L .
; (1) Calculate the relative atomic mass of X. ( l) d :
2D vbg-l + 250k203 + 260x1CS |
'cﬁuu.ncrubor " ‘ {00 (l) ;f AE hlﬂ|o
correct .
e
bt 100 has AE / _ allow congey
Conseny = 245 (1) (allow 265 & 2-52)  corrent e 7
AE-1 ~ Yaore waits - . s /)fm'lc‘l numéraber
\ 15 corret
(i) Using the Periodic Table, suggest the most likely identity of element X.
: llm /u) /p(”é) /allw oue} MMAf) ]
| d St A v o
(1ii) Suggest one reason why the relative atomic mass of X. given in the Periodic Table,
‘ differs from your answer to part (g)(i). .1
* . .y, . "
| M o karlon @ /l) /f W\ |
) «7 LT
i |
(5 marks)
:TOTAL
1
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2 (a) The diagram below represents a part of the structure of sodium chloride. The ionic charge
is shown on the centre of only one of the ions.

(i) On the diagram. mark the charges on the four negative ions.

(i) What change occurs to the motion of the ions in sodium chloride when it is heated
from room temperature to a temperature below its melting point?

wdeslb Aot (1) ast start b vibrake |
B . s, or obher éypl of mobon 5 i
or Wwav-//cbde cop el -

N meove I;’Aore retation
(b) Sodium chicride can be formed by reacting sodium with chlorine.

(i) Write an equation for this reaction. ('{ NA senalise one ‘)
orNat C 4nore 5.5, eve~ if |

- (ii) A chloride ion has one more electron than a chlorine atom. In the formation of
sodium chloride, from where does this electron come?

/wmm [ 1) —
[““&M/éﬂ- Forliinn u-..> also from the metal) -

(¢) In some ionic compounds the chloride ions are polarised. T

() What s a polarised chloride iop?
et gphivial. [ diskoeted) (1)

...... (M..d[admm ) p— _
(d,o not allow :.f describe Cl e o MW W)

(i) What feature of a cation causes a chloride ion to become polarised?

. allow elso Ay\';,L chorge cleasiby
v 7 -
or Ich/L c/\ave (2 marks)

or JSmall Size
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(d) (i) What is a covalent bond? E
rasr (1)
/ 3
(i1) What property of the atoms joined by a covalent bond causes the bond to be polar? -
4 (1) |
(3 marks)
TOTAL
i
|
TURN OVER FOR THE NEXT QUESTION
_5PS/0102/CHNM* TURN OVER»>
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3 (a) The shape of the molecule BCl; and that of the unstable molecule CCl; are shown below.

Cl

| 0

B PN
Cl Cl Cl C1

(t) Why is each bond angle exactly 120° in BC1;?

3/M\m'/%/) allow 3 bond s
""*"’Z M[') /WMA««(MM)

o-raee asfor a/art as /oo.ssc ble
(11) Predict the bond angle in CCl; and explain why this angle is different from that in BCl,

Predicted bond angle //go _/4 ”’” 117 "”7 0) [’)

A“ON E"/ Explanation ’&"‘L ’u" [ ')

<18/ optls wprt L bowilig s (1)

Lcc,ﬁ = 0 4 ' -/ - (5 marks)

(b) Give the name which describes the shape of molecules having bond angles of 109° 28'.
- _.Give an example of one such molecule.

Name of shape %’W [ ! )

Example ... CH’*.% ( ') allow o corred ;""

2 marks‘)
(c) The shape of the XeF4 molecule is shown below.

F-_ @ .-F
e

F” ()Y E

(1) State the bond angle in XeF,

2° (:)

(ii) Suggest why the lone pairs of electrons are opposite each other in this molecule.

e a.ae\)a» ,éra,«u( rZ M [l)




(ili)  Name the shape of this molecule. given that the shape describes the positions of
the Xe and F atoms only.

........ dguart fplaves (1] [#llo 2guae)

(4 marks}

|

(d) Draw a sketch of the NF; molecule. Indicate in your sketch any lone pairs of electrons
on nitrogen. ’

g\ 3 w'f ,'&"»&/ﬁhf [')
7N F ‘("’MW (1)
F Onlyjlueélus mark ¢ff-fsl‘har/( also \7’19»\.

(/emlise sticks [ie I\)-'"> onte but N mutt be .rLown>

(2 marks)

TOTAL

oA

TURN OVER FOR THE NEXT QUESTION
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E N

(a) State the meanmg of the term electronegativity. }' s % or ~EC /

ot M% /,

gL
i
4

o ¢ -'/"‘“"’ (2 marks)

. ' .
lf 'remove an eleclron [ose 7" rst mark
(b) State and explain the trend in electronegativity values across Period 3 from sodium to chiorine.

A Trend WJW / ')

I Explanation W &4% / Mt’/ P’awf) '_)
._ 2hibra_s... Y tame M (1)

) P a J (3 marks)

(J\Cat or a.l'bm..s Stmilor\ /size 0~""‘“”¢
©) tht 1S meant b7 the term first ionisation energy? o | mol

.[u—méo/ tnt lonn /l)

f ........... : ........ / : / ') (&Ao\, Scoze I» Qn lg‘gﬁ.él(ﬂll-) .
A 2 marks)

(d) The diagram below shows the variation in first jonisation energy across Period 3.

v

First
ionisation
energy

T T ¥ T T 1 1

Na Mg Al Si P S Cl Ar
Period 3 element

(1) What is the maximum number of electrons that can be accommodated in
an s sub-level?

2 (1

LBPS/0102/CHM1




11

+ (ii) What evidence from the diagram supports your answer to part (d)(i)? ;J
o :
............................................ /A)n/é;/)w ths Aronfo toiay) A1 ( ’) :
4
(iif) What evidence from the diagram supports the fact that the 3p sub-level is higher
in energy than the 3s?
toreatitn trtrzg of Al < %(/4«/71 [{)
‘ LYY/ - / ¥4
(iv) What evidence from the diagram supports the fact that no more than three
unpaired electrons can be accommodated in the 3p sub-level?
ﬁ‘”h&% f; J ) ( i) (c-r Cl.c.SLa.\émwll‘YinfTreihd)
,Zm ALE P thn ae J(addliimal thetins (1)
| . or 3 elements
(5 marks)
¢
. . T TOTAL
'{DI Seconel ma r/4 idea pz‘ blot/( o{ 3 elements
12
TURN OVER FOR THE NEXT QUESTION
LBPS/0102/CHM1 TURN OVERM>
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5 (a) (i) Describe the bonding in a metal.

M Py [ I) f:“/w Lullie C.Ae 2D

can be éroujl\r
'forloart( from.

@ (i)

wiil -8 s

(otoust) dolrcatiod cBobisn ()
//f.ceao/\

kor reé 0
orfmobl/e

(i1} Explain why magnesium has a higher melting point than sodium.

N

meé'allcc Loﬂd“g hwe/wﬁw /l) /h’ ’791+

.sérouje r
Scores | mark
( only gven if

Ao ot'her

ma rk.fi

foimat delicalid chitinsy

ol +ve thy bnorre )

(4 marks)

(b) Why do diamond and graphite both have high melting points?
awarded
(3 marks) |
{ (] mark)
| . el ). ?
| L or v-d U/W‘v.h 2etween plane (2 marks)
|
TOTAL
% 1
i
|
{
LBPS/QM102/CHM 1
- | |



13

SECTION B
Answer both questions in the spaces provided on pages 12 to 16 of this booklet.

6  Begin your answer to Question 6 on a new page.

(a) A small sample of barium metal was added to water in a flask. When the reaction had
ceased. the contents of the flask were treated with a small amount of dilute aqueous
sodium sulphate.

Describe all that you would observe and write equations, with state symbols, for the
reactions that occur. (8 marks)

(b) Dilute sodium hydroxide solution was added dropwise until in excess to separate dilute
aqueous solutions of beryllium chloride. magnesium chioride and barium chloride.
Describe what you would observe in each case and account for vour observations.

(8 marks)

(c) (1) A naturally occurring compound of calcium contains by mass 23.29% of calcium,
18.64% of sulphur and 2.32% of hydrogen, the remainder being oxygen.
Determine the empirical formula of this compound.

(i) For any compound, what is the relationship between empirical and molecular
formula? What additional information is required to determine a molecular
formula from an empirical formula? , (5 marks)

7 Begin your answer to Question 7 on a new page.
The chloride of an element Z reacts with water according to the following equation.
ZCly(ly + 2Hy0(l) —> ZOy(s) + 4HCl(aq)

A 1.304 g sample of ZCl, was added to water. The solid ZO, was removed by filtration and _
the resulting solution was made up to 250 cm3 in a volumetric flask. A 25.0 cm?3 portion of

this solution was titrated against a 0.112 mol dm-3 solution of sodium hydroxide, of which
21.7 cm3 were required to reach the end point.

Use this information to calculate the number of moles of HCI produced and hence the number
of moles of ZCl, present in the sample. Calculate the relative molecular mass, M;, of ZCl,.
From your answer deduce the relative atomic mass, 4,. of element Z and hence its identity.

(9 marks)

END OF QUESTIONS
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Q6

(a)  Barium dissolves (1) (or forms a solution) Ao not
Gas evolved (1) (or hydrogen evolved) or bubbles \7665 hot (1) ﬂ'/7u? '
Ba(s) + 2H,0(I) > Ba®"(aq) + 20H(aq) (or Ba(OH)»(aq)) + Ha(g) Evo ‘: ‘;':‘" :
Species all correct (1) of w J.geas

State symbols correct (1) (provided species correct)
Balanced equation (1)
or wlite cloudy or milky
White precipitate with sodium sulphate (1) {or white solid or suspension) .
Ba®"(aq) + SO4*(aq) > BaSOu(s) (or Ba(OH)y(aq) + Na;SO4(aq) — BaSO4(s) + 2NaOHfq))
State symbols (1)
Balanced equation (1) ((mak obs of [PES independently [and inth)
i max 8 marks

(b)  With BeCl, and NaOH get a white precipitate (I)  (or solid etc)

because Be(OH); is insoluble (1) (or white ppt is Be(OH),) ol

. . 0CE Can

ppt is soluble in excess of the reagent (1) Fahe marks 74',

Because Be(OH), is amphoteric (or beryllium forms a complex ion@e(OH)f'))(l) '8 e(D H) )

(This is thequality of language mark so the terms must be used in a sentence) ' 1

‘ Hy(on),(s)
With MgCl, get a white ppt (1) | BafoH),(ag)
Because Mg(OH); is sparingly soluble (or insoluble) (1) (or white ppt is Mg(OH),) | from eyuaéabu

L
With BaCl, no ppt formed (1) @" norewtbion) (or remains in solution) (-;’1"“{ 1;"““'“‘ f'z
Because Ba(OH); is soluble (1) (or all species are soluple) (oH), loses mar
Solubility of Aydroxides increases clown érou,n 0, max 8 marks
© () %0=5575%)
Ca:S:O:H=23.29:18.64:55.75:2.32 (1)
40.1 321 16 1 (allow 40, 32)

= 1: 1: 6: 4 i’j OJ’C/J:‘ ;:;,'téefi )
therefore CaSO¢H, (1) nicer marit only

/

(i)  molecular formula = an integer (1) (or a number)
empirical formula
allow correct definitions as an alternative for the mark:
gemp. form.  The simplest ratio of atoms of each element in a compound
molec. form. The actual number of atoms of each element in a molecule
M. (1) (0' molar mass o RFM PoT mplecwlo r ha:s)
>t use 2 heve onlyscore|__ 5 marks

Q7  moles NaOH used = vol/1000 x conc (1) = 21.7/1000 x 0.112 \L:72€offrst 4 mar
Fange =0.00243 (1) (consider 0.0024 as an arithmetic error loses 1 mark)
002426 moles HCl in 25 cm® =0.00243 (1) (or 1 mol HCl reacts with 1 mol NaOH)

°e2#%  moles of HClin 250 cm®  =0.0243 (1)
moles ZCl, =0.0243/4 = 0.006075 (1) (or 0.006076 or 0.006, mark is for /4)
M, = mass/ no. moles (1) (method mark also 1.304/0.006075)
=214.7(1) (or 0.006 gives 217) (allow 214 & 21)
A, ' =214.7-142="72.7 (1) (217 gives 75, 142 is 35.5x4)
Therefore element is Germanium (1) (allow conseq correct from 4,) 9 marks

(7{3?/& /?.s)
( if not /4. CE from there on but can score 2 independent marks forjmass/moles and identity of element)
' . L [ mebhod
Cfor candidates wlho i€ MV, = m. v, and Caleulate [‘,,L,] = 00972 allow /‘r.Z mark;)

l'f 28 R 27 WIong Woy roway on’, aword Y3




	
	
	
	
	
	
	
	
	
	
	
	

