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. SECTION A

Answer all questions in the spaces provided.

(a) The mass of one mole of 'H atoms is 1.0078 g 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 you; \;(;r%ing. y o w muilf Show
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(2 marks)

(B"D. Answer 0»17' Scores 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 I: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™)
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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. : M
, - 3 . o ~
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(e) A different solution of ammonia was reacted with sulphuric acid as shown in the
equation below.
INHs(aq) + H,S04(aq) — (NH):8O04(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.
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(i) Calculé}e the mass of ammonium sulphate in the sofution at the end of this
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(f) The reaction of magnesium nitride, MgaN,, with water produces ammonia and
magnesium hydroxide. Write an equation for this reaction.

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

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

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

o -othnads (1 or daé“t'fe)

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

(iii)

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

9
/

: (7 marks)
: eleclvon poir
: electrons
(b) Define the term electronegativity. (g Jemeal ‘ o, ef € L

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

(i) In this representation, what is the meaning of the symbol 6+ ?

. or ‘Mal,l"%; e £ A
.................  Slight i prsitivg chae .

C . ~ Parctial
(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
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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 Lowndon
cdisge lfn

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

(3 marks)
(b) (i) Describe the bonding'in a crystal of iodine. ~ N
; oY« him a
. tovaded btdoes adomn .. ’) ......... » 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 ~bpnding i HF ()...
@wa S’ozwfe o BeL L) /wdw)
/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
v!'ﬁmau ( ')
(5 marks)

(d) (i) Explain why the heat energy required to melt sodium chloride is large

ot (1) lo¥s o} €n d&
%foa/muhmw [ ') ( breal ‘b:{d.s&q’ e )

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

Explain why this is so. [ menbiow o

oleciles el L E=(

uuuuu

(3 marks)

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

meatrswatewdar [ MW molecule /Iaﬁu_c
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4 (a) State the trend inatomic radius down Group 11 from Be to Ba and give aTeason for this

trend. . , ( Lrend CE=O ML(E))

wadecésescessResEeERERCINT GO RARTALLY TR, GRS Rt

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

' ’ (2 marks)
(b) State and explain the trend in melting points of the elements down Group II from Be to

.....................................................
se

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

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

(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.

Equation for Magnesitim ...y b SAD N AR SRR B SR S

Equation for Strontiumi........

Ct;‘jmre stale J7»~bols)

(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‘ )

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

JTIVTT T (NI o SRRSO Nictotudol NERIINRUIINA Y e/ £ NN T SR SRR =24

quation? o SO, A 2007 —2 [ e (or)]7 (1), (allss 220

o = (3 marks) =?

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

interact with a chloride ion. WM or &ettiin ,'3\
o )2t L 1t jbém/ag&w% ..... ()L very dimatt
C - l) C Lan Scovd A fa.u) ’
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C Ao nol allow lf Ae €l w-w,\) (3 marks)

TURN OVER FOR SECTION B
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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.

(b)

cespaveessoerEsRIYE aRGeAsbLAGAEORORRIIRTIRASRINIOTITT

eesaousueseresscEusbaTNaRssYSERIpRAtEEITIILOIISIRSN R A s ORT GO NSO

(a)

(b)

.......

S RAEEEBENEEEBIIBLRICARATONNED

In terms of particles, explain the relationship between two isotopes of the same element.
Explain why these isotopes have identical chemical properties. (7 marks)

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) -

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)

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 How ®ass = 0 or ﬁU'i’uHe o ‘3—;; ::00

Electron: mass 1/1840, charge -1 (¢))
isotopes have the same number of protons (ov atonic n»mbu) Q)

different " {number of neutrons} ¢))
isotopes have the same electronic configuration (1) (or Some number of elec(wo.‘_;)
chemical properties depend on electrons 1) s
be § 158bopes PR
(f)  sveree 1) mass offan atom % 12 m
mass of 1 atom of 2c SRR
spectrum ,giveséclative bundance (1) o7 o7 Aol seeeam i

mass of Imol efatems g Z, .'huo}dt\

mass of latemof e /

w2 ~and m/z (1) " | ST s
s multiply m/z by relative abundance for each isotope (1) — allpwinstesd of ~ A.—“ o,
f%9,§ sush these values (1) dance foreach sotope (1) = &Ll ST B Yol mleet
otapes L divide BY the sum of the relative abundznces (1) = on ly awartl bhis marl et
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6(a) Elements i
example of element 1) o levels
correct electronic configuration (1) orsubshells
{1’3{.\4 in Ehe propecties of elements atross aperod 3
(b) (Patternin the change 1n the properties of a row of elements (1)
repeated in the next TOW D) — o (alement wndar neathos in $ume broup)
- ot atomic radius : has Similar propesties 7
;ﬁ:! o Jecreases across the row (1) !
J number of protons increases Q) (+~ nuclea G‘sarﬂe ine feau,s)
more attraction for electrons in the same shell (1) h

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

n the p block have their outer e}g’c_:j;n_-gp(s). in pgorbiml(s) @)

dem_“‘ alross Tow Cl) (W’ S{jnifl'cn.-v(.’ clfo/' —[wva Al & -fi) "

Na-Al a ¢ ’ .

/ro. mebals (1) [ o metallic 6}»\4::7 or ﬁ(esa}/éw'... 07‘ meballic brndfv\
wq 07‘ $c~Ar non metals Ca) (o-f molecilar of ca\/a;le».f:) ’
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