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SECTION A

Answer all questions in the spaces provided.

1 (a) Complete the following table.

Particle Relative charge Relative mass
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(b) An atom of element Z has two more protons and two more neutrons than an atom of
f’gS. Give the symbol, including mass number and atomic number, for this atom of 7Z.
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) @) (2 marks)

(c) Complete the electronic configurations for the sulphur atom, S, and the sulphide
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(e) Sodium sulphide, Naj§, is a high melting point solid which conducts electricity when
molten. Carbon disulphide, CS;, is a liguid which does not conduct electricity.

(i) Deduce the type of bonding present in Na,$ and that presentin €S,

Bonding in NapS..Janic . A0, lonote efh wiotd s owdh ad ..

Bonding in CS;....Cavalenb 1 S9N LR eneldwmil '

(ii) By reference to all the atoms involved explain, in terms of electrons, how NapS is
formed from its atoms.

Cleov vadicahan of elechbor tumsfr Bowe No w < )

.............................................................................................................................................
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(i) Draw a diagram, including all the outer electrons, to represent the bonding present
in CSQ
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(iv) When heated with steam, CS, reacts to form hydrogen sulphide, HpS, and

carbon dioxide.
Write an equation for this reaction.

.................................................................................................................

(7 marks)
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2 (a) Calculate the concentration, in mol dm™, of the solution formed when 196 g of
hydrogen chlioride, HCI, are dissolved in water and the volume madie up 10250 cm”.

M, mass e 8 TNl Mk = !‘;"?%yQ) ............. ALY + e eenr e e rae.
“o ve o5 GoncpdaNonT - 0837/0a8 (e
A3 comte e 52215 Covol ). crmtta . S,

AR 2d.() ey = 2415 e copid (3 marks)
8.€. lose | mark |9raN wirang arok g M,

(b} The carbonate of metal M has the formula M,COj. The equation for the reaction of this
carbonate with hydrochloric acid is given below.

M;CO; + ZHCl — ZMCl + CO; + HyO

A sample of MpCO;, of mass 0.394 g, required the additiora of 21.7 em® of a
0.263 mol dm™ solution of hydrochloric acid for complete reaction.

(i) Calculate the number of moles of hydrochloric acid used.

217 L0267 = ST 1072 (mad) (1)

.............................................................................................................................................

(ii) Calculate the number of moles of M;CO3 in 0.394 g.
5.y io? S NP
— = 2:25 wio Cmel Ci)

.............................................................................................................................................

Conses LB =Y b 3 S <2 S,
285 % 1™
(iv) Deduce the relative atomic mass of M and hence suggest its identity.
Relative atomic mass of M ... 138 -60. =78 ... (') .................................
7% =29 W)
e~ Rt N0

. . " _
Cgv\ge_ﬁ ldentity of M ... Pﬁ%ﬂﬁt““’\ ...... < I’Kﬁf ........ K .......................... { {} ...............

(6 rrearks)

‘% 78 = M,
M = Selesium
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3 When a sample of liquid, X, of mass 0.406 g was vaporised, the vapour was found to occupy a
volume of 2.34 x 1074 m® at a pressure of 110 kPa and a temperature of 473 K.
(a) Give the name of the equation pV = nRT.
..................... i@@ﬁ&méﬁxwgqmaﬁg%wmmwmwmwmwmm&Qmmmm"
law * (I mark)
(b) Use the equation pV = nRT to calculate the number of moles of X in the sample annd
hence deduce the relative molecular mass of X.
(The gas constant R = 8.31]J K mol™)
| » iy
Moles ofXﬂ':F\/Q!) .............. = 110000 X 234 x 19 ...
T T« 4773 3
‘5"""‘*""”1«&»%«&«355””3 .
— - Xl —DGLRie
.............................. wsmxfiéfbxlc(od g
iguer ity v mMiw 2 g Qar ™
Relative molecular mass of X .....ecvivvceivvcvivincnnicvnnncvciesennncin M{" ;0) .

.......................................................................................................................................................

bi.562-5 (4marks)

(¢) Compound X, which contains carbon, hydrogen and oxygen only, has 38.7% carbon and
9.68% hydrogen by mass. Calculate the empirical formula of X.

L§ wo % O ' °O?‘&3\W“b"6(z) ......................... (’) ...................... é..(..) .

) wimg P c = 38.7 M- 9:6% o 571“ - d )

e wany | e PR — TS~ ;
.............. v SO Y SRS 0 AV . St--2 S
O R -3 NS S e CH;GQ)

>

daciecy Wf:i‘ko. tmula @arns oM 3 paries . (Bmarks)

(d) Using your answers to parts (b) and (c) above, deduce the molecular formula of X.
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4 (a) The boiling point of HyO is 373K and that of Hp8 is 212 K.

(i) NMName the simnges& type of intermolecular attraction presenit in water.

(i) Name the strongest type of intermolecular attraction present in hydrogen 1
sulphide. Lam&m ( d«fw‘ﬂ €S
Nomodar el ey G&f ................................ G m“**

axcapt ?«QJMMW%" dnfeld LaaThey

(iii} Explain why the boiling point of wa‘ier is so much higher than that of hydrogen
sulphide.

E"% %Q ﬂME Wﬁ )

.........................................................................................................................................

..................................................................................................................................
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(c) State and explain the trend in electronegativity down Group II from Be to Ba.

Moy |
1§ Avind e

Py L oourol 3 in agplovsanm (5 marks)

‘ (dy (i) Give the type of bonding pres&m in BeCl,
Ngh 1o €
-~ e
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(e) (i) Explain what is meant by the term amphoteric. Write two equations involving
e(OH); to illustrate your answer.
awy example uuol:( 2 EJ . {’_tn) dﬂ omd‘ b,oam/alkﬂ}‘-\f
be coweck suksp p?l'nanon NS LN NN SO SO OO ('\
accapt Be o~ fiharr o mo\w bmﬂ—
.......................... @e(om‘tlﬂ">@e""2-*‘\w
QQ’( "t‘ F oxespl”
o\/ Equation 1 QI.@P.CQH)L*W**M%“‘“}[ £. GL:«Q) q] ?d o A
QH 20 - (1 M S
Equation 2 ..... @QC ..... ) T ZRRLLTT 2 g.e..C.QH e C. ) o &

(ii) In what way is this behaviour of Be(OH), atypical of the behaviour of Group II
metal hydroxides‘?

.........................................................................................................................................
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5 There is a general trend in the values of the first ionisation energies of the elementsNa to Ax.
The first ionisation energies of the elements Al and S deviate from this trend.

v

(2) Write an equation, including state symbols, to represent the process £or which the en@ﬂ

change is the first ionisation energy of Na. e @"fgw nok s LLER
‘ + - N (it
?"Kgﬂj _ Na e Qﬁ? % 11Gean | !

© 2e (Grare SW&@ME o ele s

(b) State and explain the general trend in the values of the first ionisation energics of the
elements Na to Ar.

j!eizd ------nvou----)nwn-om---.-'s..;‘sg;..u..........-u.,.........n...q.,.”........”,...........,,, bew mennae .,...uum»o.wo{-ﬂm.
were w EETTYITN

(3 mearks)

(c) State how, and explain why, the values of the first jonisation energies of the elernents
Al and S deviate from the general trend.

T

Explanation for S Q’EQMM%M ....... (3} ........ alech

{5 mraarks)
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Section B

Q6
(a) Ionisation BT bamiocard
High speed or high energy electrons or electron gun ~ wer :;qas st Pe:ug\
Knocks out( outer) electron
Recapl = iom Forming positive ion — could be from Ti — Ti" + €&

Lader WA S_uesi“l'au- . ) "
o cladfy chame (Ti + & — Ti" + 2¢ worth2 marks) Ignore state symbols
b

Acceleration
By electric field or attraction to negative plate or electrostatic attraction
it Y P nepoirive plaires Iop?cs'lkb
ad plates

Deflection nol-J “wod c.k.a.rsaok ?\n.kd

By magnetic field or magnet or electrs Mmagnelt

Detection

Idea that ions collected at detector and generate current

Both ions have the same m/z value (of 24) or valid arguﬁzents in termas of the
doubled charge on *Ti*" exactly counteracting its doubled mass

L
Deflected equally (so detected together) or defgction dependent on m/z value
can'i~ 34:% t'k\.\:’-ym Preving

Lachm
(b) Differ in mass number or number of neutrons
Same proton/atomic number igro sefeences o eledvons heo’

Isotopes have the same chemical properties

becange Al have the same electron configuration or number of electrons or scxrne number

of valence electrons (so no chemical difference) This mark is tied to axbove mark
‘ I meas miss { s milar ekl
L I YN
or 15 0fege,
c) Mean mass of an atom  [NOT mass of average atom]

Relative to 1/12 mass of "°C atom etc. or to “°C taken as 12.000 or exactly 12
W(ow{mﬂg mmasn O ohan U
isrope. Lan be i ) f o } X2 C‘)
o.cce pied maaw @(7 o ckaw @F C
. » %
04 mam 8- | et of akous Qo )
man of [mel of 2C

A, = (46 x.0802) + (47 x.0731) + (48 x.7381) + (49 x .0554) + ( 50 x.0532)

= 47.93 answer o2 dp. renge—di9ito-4%55 K112 s acwpinble

[Must be 5 sets of values. Ignore transcription errors BUT DON'T igncere missing
1067
]

1)
1)
1)

)
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(1)
(Z)
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Q7
(a) C e g 2 s b r Y | (j}

W T ne ggm%mi& - o @ T
P

Egual repulsion between 6 bonding or shared zlectyon paivs Dol (1)
AICI; shape shown os tetrahedral ey
Bond angle = 109°0 169.5° _ (7
Shope = tetrahedral [ lome pair shows then CE = 0/4] i
gj }
¢4
Sy, g
< U
A
(ﬂguai repulsion berween) 4 bonding or shared eleciron pairs (1) &
Qol may be awarded here also ‘
M avh all Peo wenl, %b”*é%?.,é;ﬁf/’ziﬁ:%o{a%v
Solvent has low bp or weak iniermolecular forces or evaporates greickly 5y
E i a
{Soivent) needs energy io gyop z%% heot of (i
vaporisation - o 8 aparaiten
or Hig’%ei’ energy or, ﬁf sier :fﬂ@i%’“fiw mare like
o mean energy (and hence temperaiure) jo
{:&’i /‘7
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