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. SECTION A
Answer all questions in the spaces provided.
1 . . _
1 (a) The mass of one mole of "H atoms is 1.0078g and that of one 'H atom is 1.6734 x 107*g,
Use these data to calculate a value for the Avogadro constant accurate to five significant
figures. Show yom; \;(;rkmg. () w muilf Show
’ or v
= L .2 ! work
oL mEmsett resioplabom | working) .
- - . -
= (0225 %10 (l [tjnore vrovumts
(2 marks)
(,\. b, Answer an,l7' Scoeres l)
(b) How does the number of atoms in one mole of argon compare with the number of .

molecules in one mole of ammonia?

or Samé of l:1

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

(c) A sample of ammonia gas occupied a volume of 0.0352 m> at 298K and 98.0kPa.
Calculate the number of moles of ammonia in the sample.
(The gas constant R = 8.31J K mol™)

- (
/’Vf- " " 27T
..................................................................................................................................................
-
- X * [§
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231 chig
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............

(3 marks)
};jn,pfe units even l{' intorrect

.......................................................................................
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(d) A solution containing 0.732 mol of ammonia was made up to 250 cm’ in a volumetric
flask by adding water. Calculate the concentration of ammonia in this final solution and

state the appropriate units.

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

250 ) Ci).

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

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

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

-----------------------------------------------------------------------------------------------------------------------------------------------------

(roti ik mirly lid b el bsier bt allows umst
mash «j bwitr =2 2°9 o 3 )
(e) A different solution of ammonia was reacted with sulphuric acid as shown in the
equation below.

2NHs(ag) + H804(aq) — (NH4),SO4(aq)

In a titration, 25.0 em? of a 1.24mol dm™ solution of sulphuric acid required 30.8cm’ of
this ammonia solution for complete reaction.

(i) Calculate the concentration of ammonia in this solution.

fuse mitis o | motio H,$0p. 2 e K128 2 008D (1)
Scoves Lif and . s
f naglo ’\“"53 lmSD'gfm,z = 003D = @»0@2@(!) m:?&,&‘

LEAVE
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BLANK
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Correel / ........................................................................ ek ORI Aol T SSTONE - BN
se aere . . , Z2-0l0
else 210 7 o oMy i [dad = 0062021000 . 2.0 (1) olnglep s

CE Urd »et 30,33) ...............
, (ml oloon”
........................................ X :................,.....................;...........,............«nb..w...‘.:ts....@l(;.....,
. wronguaiks lose last Mf‘(_
(i) Calculate the mass of ammonium sulphate in the sclution at the end of this
k titration. allow conseglon
: o .
b °a,( motoo ;\)H,q,) S0, = noles HZ_SQ = 003 ID(G) Wrong mples|in fortl
CE 0 !‘)Lta? ........................... Eoieeins ?: J T A f‘in.dgﬂ,.“&sab:é}@‘s
: Mo (9SO 2 1320 0. Calew L2200
) WHpa g and
#o Dles move = ruolesy My 2 0:030 % 132, = 400 (0) oS mar
(N”y) $04 no >
& - - of ab "»
ol ———————— (allow 4:0%-4 114N
(6 marks)

(f) The reaction of magnesium nitride, MgaN,, with water produces ammonia and
magnesium hydroxide. Write an equation for this reaction.

MJ&..&).&?" bH D —2 3 NaZOH)L“'Z")H3 ............

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

(oﬁwwla-c (l) |
balame( W“la‘w )
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2 (a) An ammonium ion, made by the reaction between an ammonia molecule and a
hydrogen ion, can be represented as shown in the diagram below.

T

N

g~ \ B
H

(i) Name the type of bond represented in the diagram by N—H

(ii)

(iii)

(iv) In terms of electron pairs, explain why the bond angles in the NHj ion are all
109° 28’

................ f“ w;)
lemadedeon (1)
: (7 marks)
. edeclron pas
B 4 eldeclrons
o & € P

(2 marks)
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(c) A bond between nitrogen and hydrogen can be represented as N—H

(i) From this bond representation, what can be deduced about the electronegativity
of hydrogen relative to that of nitrogen?

TN )

(2 marks)

"'I’URN OVER FOR THE NEXT QUESTION

Turn over p
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3 The table below shows some values of melnng points and some heat energies needed for

melting.
Substance ’ I Na(l HF HCI HI
Melting point/K . 387 1074 190 158 0222
Heat energy for melting KJmol™ | 7.9 28.9 3.9 20 2.9
(a) Name three types of intermolecular force. B L ondon
cdisge lfn

t-wﬁon) ..........................................................................

(3 marks)

(b) (i) Describe the bonding'in a crystal of iodine. ~ N
oY« him a )

wvaltut bedoee. oAormn ’) ......... O molecnle. ...
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(c) Interms of the intermolecular forces involved, suggest why

(i) hydrogen fluoride requires.more heat energy for melting than does hydrogen
chloride, ' ,

..... H - awc;gk HF ()...
@wa dm o el L) /wm)
/ﬂ&m( ~M (c)

tnbermoleclas
(i) hydrogen iodide requires more heat energy for meltmg than does hydrogen

chlonde. . eavier
more €'s
mme. al& thrma s hedls

JJA’

Mfﬂl&f“ﬂnk.‘ﬁ
*gﬂ-sal/ c ‘)
(5 marks)
(d) (i) Explain why the heat energy required to melt sodium chloride is large
tomat (1) — i
. or lo€s of enes gy vegrure
J’ﬁo-a/mﬂhmw [‘) (&-nk bonds Ul ” )

(ii) The heat energy needed to vaporise one mole of sodium chloride (171 kJmol"l) is
much greater than the heat energy required to melt one mole of sodium chlondc

Explain why this is so. mentiow 07
) molesles e CE=L

uuuuu

(3 marks)

(e) Interms of its structure and bonding, suggest why graphite has a very high melting point.

meatrswatewdar [ MW molecule /Iaﬁu_c

......... /
Corvect ﬂlcaJm e

...........

----------------

{0k, Sgnred
J'Ga tovadont: M...C.Q) ...... (g bfefk’ bords XT & )

(2 marks)
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4 (a) State the trend inatomic radius down Group 11 from Be to Ba and give aTeason for this

trend. , .
. / Nfov Lread CE=0 Mm(b)>
Trend "MW%”"&’ LY ERERITRIN, G EEECEE
,)
ReASON ot iliciiiosenenieaed & ¢ 5’ .... é ... ‘ . 5 ...... C oedlrirereerasseesarssnnearsstssansenss Ceiieeinessssvannasesseresases

%

R or impli€s  more shells ..’!.’.‘.;’!.,{.‘.ff;lé.lw) .,
' (2 marks)

(b) State and explain the trend in melting points of the elements down Group II from Be to
Ba. S

]rend e L iiesscssesesessserensrstasasTEsesgssarasesnIentReiaanaseitat

............................................... T T o
)(bm 1oas A Aelocalised

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

é

T eleclons >\(Nm!¢ii)

ciesessessvasansissanonasasasasesanTRetaRseRT ROty

(c) State the trend in reactivity with water of the elements down Group 1I from Be to Ba.
Write an equation for the reaction of magnesium with steam and an equation for the
reaction of strontium with water.

Trend WC l) ieresseessstesesssssssesssasasastatssereRsasases
Equation for magnesium N 1"H10 ........... 2. M (7 ............ +HZ. ....... ...
Equation for Strontiun....... Sr t2W0 2 L (DH 3 H, C‘) .

C‘;‘,Mie stale J7»~bals) (3 marks)

(d) Sulphates of the Group 1I elements from Be to Ba have different solubilities. Give the
formula of the least soluble of these sulphates and state one use that depends upon the
insolubility of this sulphate.

------------------------
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(e) A solution contains ions of a Group II element, M. When aqueous sodium hydroxide is
added a white precipitate forms. This precipitate dissolves in an excess of aqueous
sodium hydroxide. Identify M and write ionic equations for the two reactions.

LA e
Identity of M &e (1). [."‘”’”" 4‘ )

..............................................................................
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(f) 'With the exception of beryllium chloride, Group II chlorides are classed as ionic:
Explain why beryllium chloride is different by considering how a beryllium ion would
interact with a chloride ion. j
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SECTION B

Answer both the questions below in the space provided on pages 10 to 16 of this booklet.

5 (a) State the relative charge and relative mass of a proton, ofa neutron and of an electron.
In terms of particles, explain the relationship between two isotopes of the same element.
Explain why these isotopes have identical chemical properties. (7 marks)

(b) Define the term relative atomic mass. An element exists as a mixture of three isotopes.
Explain, in detail, how the relative atomic mass of this element can be calculated from
data obtained from the mass spectrum of the element. (7 marks) -

‘6 (a) Explain why certain elements in the Periodic Table are classified as p-block elements.
Illustrate your answer with an example of a p-block element and give its electronic
configuration. .’ (3 marks)

(b) Explain the meaning of the term periodicity as applied to the properties of rows of
clements in the Periodic Table. Describe and explain the trends in atomic radius, in
electronegativity and in conductivity for the elements sodium to argon. (13 marks)

END OF QUESTIONS

~
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"HM1 for June 2002
. Lo MARK SCHEME J E Bentham
(a) Proton: mass 1, chargé +1 (1) - —
" Neutron: mass 1, charge0 1) L

Electron: mass 1/1840, charge 1 1) (allow mass = 0 _of 78§ '{ju‘vle o€ (g00 ° 1000
isotopes bave the same nnbac of protoms (o abomic numbed) (1)
different " {number of neutrons} m

isotopes have the same electronic configuration (1) (or Same numbes o £ete clvo “_s)

chemical properties depend on electrons ¢))
‘ 7

b : : {158bopes . . o N
% sverme(imessoffmotom 12 m o mbssof Lnol efalemsc g o inwocds
’ mass of 1 atom of ’C R MA s of I&p,h‘,{ ne , ,

spectrum g‘iveséclative}bundance 1) o« or Aot ream

2 ~and m{z @ . . e e T mass no
W’ . multiply m/z by relative abundance for each isotope Q) — allpw:instesd ,.[ % A ’
I ’ < these values M) . S G e z::.&;:.lwlu.fm-.
otapes divide by the sum of the relative abundances (1) - only asonrd - bhis marle H “‘f
Lamce ™ n : undances O T eeliois & givem - % e ’_ @

6 (a) Elements in the p block have their outer electron(s) in pgorbital(s) a

example of clement (1) T e tevels

correct electronic configuration (1) orsubshells

3

1’3;‘,4 in Che ,’(o,n.rkk_t of elements across ‘t/’ﬁf;“(v

®) {Pattern in the change 11 the pmperties of a row of elements 1)

repcaECd. n fhﬁ next IoW 1) — or alement nndes Aea,L'L(pr indane Gﬂvuf)
. atomic radius has Similar p ro/ue es

:ﬁ;f i Jecreases across the row (1)
J number of protons increases (1) (+ nuclesr okafge ine reau,s) '

more attraction for cjectrons in the same shell m

clectronegativi y
. increases across the row (1) '
pumber of protons increases (1) (&7 muclear gkg,_,e)
atomic radius decreases (1) (or shielding remains the same) (o7 eledrons In same $ Lg_u\ ‘

more attraction for{bonding electrons )}

conductivity prshased

dem_‘“ acressS fow Cl) (W’ S{jnifftn.»(.’ clfo/' —[wva Al & -fi) "
Na-Al metals (1) [ o mekballic ‘7};\44;{7 or ﬁ(&w},h;» 07‘ meballic ‘trndfv\
’qu 07‘ Sc~Ar non metals Ca) (N' molecwlar of ca\/a;lea.f:) ’

5:1':*{/({ eleckrons free 5 meove [ o alelocaliué) in metals
OR [ eleckrons unable & move in At edu ls o
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