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9.

SECTION B

Answer all questions in the spaces provided.

(a) Sodium and potassium both react with cold water but their reactivities are different. The
first ionisation energy affects the reactivity of Group 1 elements.

(i) Give an observation that shows the difference in reactivity with cold water between

sodium and potassium. o <2 LAl PrCiPide e 1]

................ Mg Sodivm  produte> eRgruemmxdd) KocrdEs

(i) Describe the trend in the first ionisation energy of Group 1 elements and explain
why this trend occurs. 2]

and W poohiime noclans 13 Jortiy, awse deom L

Ovter elocteon:

(iiiy Explain how this trend affects the reactivity of Group 1 elements. 1]
...... T Srechw by increaded.  dowin o0 00t
......... as.. Ao Lonisahon.  entreioy 0ne lowss aad

5 2, Q ; \( (- e (W
hA.\O O f \»QP‘\- \ 14 b M &OA—Q [o, V. _Q_LQC:\\N;\ .
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Line



Line



Sticky Note

Two marks awarded for correct trend in first ionisation energy down group one and explanation re: increase in shielding.



Sticky Note

Student has included the idea of losing electron being easier down the group, but has neglected to refer to the "outer" electron being lost.



Sticky Note

Comparison made between sodium and potassium but incorrect so no mark awarded.





(b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent.
An A level student said that this was not really true and that bonds could be intermediate
between ionic and covalent.

(i) State one factor that governs what type of bond elements form and explain how this

leads to different types of bonding. [2]
............ —H‘QQL-QC*"D!\D_&th\Nl‘O@jﬂ‘QQWNhM
O biggr fe ek cagabnly. digesne R 0ond

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

1o tvepe hik(y b be ova
(iiy Describe the eIeC?ron density in each type of bond. [3]
lonic
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Sticky Note

Although references to electron density are made, all three are incorrect. Consequently zero marks awarded.



Sticky Note

Both points correct for two marks.





(c) Compound A is the oxide of a metal.

The diagram shows some reactions of compound A, and associated compounds, that

can

be carried out in the laboratory.

metal oxide

H,0 A heat
metal hydroxide D
A
eXcess
CO,(g) NaOH(aq)
Y
HCl(aq) concentrated aqueous
B > solution of C

(i)

(ii)

(i)

flame test

Y
gives brick-red flame

What metal is present in compound A? 1]
............ Colclumn
What compound containing the metal is present in the aqueous solution C? 1]
.................. Calla
Describe the appearance of the contents of the test tube with compound D. 1]

Write the ionic equation for the reaction between solution C and aqueous sodium
hydroxide. 1]

Total [13]
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Sticky Note

All sections correct for four marks.










9.

=

SECTION B

Answer all questions in the spaces provided.

(a) Sodium and potassium both react with cold water but their reactivities are different. The
first ionisation energy affects the reactivity of Group 1 elements.

(i) Give an observation that shows the difference in reactivity with cold water between
sodium and potassium. [1]

TOoLp A\
(i) Describe the tremd in the first ionisation energy of Group 1 elements and explain
why this trend occurs. [2]

LJaniBaken | E0eigy. AECTeassS. GQUIN. .
e note. elgcions

. OD
o Qilaup o€ hame%m‘gmef os becante Hagl

»* hane  Scanges akradhie  foreey
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Sticky Note

Comparison is too vague so no mark awarded.



Sticky Note

Trend correct for one mark, but explanation incorrect.



Sticky Note

No marks as no reference to the loss of outer electrons.





(b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent.
An A level student said that this was not really true and that bonds could be intermediate
between ionic and covalent.

(i) State one factor that governs what type of bond elements form and explain how this

[2]

(i) Describe the electron density in each type of bond. [3]

Intermediate ‘
................ These  ronds axe filal ond. oo
Qkom il sl a paditdd . neaak f81y
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Sticky Note

One mark for electro-negativity term, but none for explanation.



Sticky Note

No marks awarded as no reference made regarding electron density.





(c) Compound A is the oxide of a metal.

The diagram shows some reactions of compound A, and associated compounds, that
can be carried out in the laboratory.

metal oxide

H,O A heat
metal hydroxide D+
)
excess
CO,(g) NaOH(aq)
v caliz Wad~=
o
HCl(aq) concentrated aqueous I _gl -
B = solution of C Nt
flame test
\
@ gives brick-red flame
(i) What metal is present in compound A? 1]

i CalotonN

(i)  What compound containing the metal is present in the aqueous solution C? ]

(iv) Write the ionic equation for the reaction between solutlon C and aqueous sodium
hydroxide. (1]

Total [13]
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only
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Sticky Note

Only three marks awarded as iii is incorrect statement.
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SECTION B

Answer all questions in the spaces provided.

9. (a) Sodium and potassium both react with cold water but their reactivities are different. The
first ionisation energy affects the reactivity of Group 1 elements.

() Give an observation that shows the difference in reactivity with cold water between
sodium and potassium. [1]

..PO.tQS,&iv\.m...MQW.S....Qs.mun.c’..é.‘.an..mo{.e....Cfu.{.c.i?l.xj‘..t}).m....s.ad:i‘lm...Q\()d..c;\.“i.oﬁ ......

ma%dwbiesQre.cdwenodz;Parms.msrr:ovemuiswemorevl,omus ........

@ (i) Describe the trend in the first ionisation energy of Group 1 elements and explain
why this trend occurs. [2]

59

..u.](?.CJ...’)....d.s’.SmCtZJld{nq....‘:TfQup..i..,_.an.‘.,.C,'{?Sk.{QO).SGJZJ‘Q:’J..\U\tzfm,..OJ.ZCIQQ\S!&S...Q‘S‘.AH,\Q ......
7J ' )
distance bekween tha nucleus aad the crder. electmn.increasesond Ehe.

(i) Explain how this trend affects the reactivity of Group 1 elements. 1]

(Jr 0. ).....Q).e.m.e,nlcs.._..iQ.@.Co.msz...m.of.-z..r_ac(.c.i:(w..Ac;.:s..u.' OJCJK’.-SGLAC)HVZI ]
Cu? \d (j 0170,
@ bw:wse\f«:easner(:o'emoveU\a.cui'erefegtrm .........................................................

AT
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Sticky Note

One mark achieved for correct comparison of metal motion during reaction.



Sticky Note

Both points indicated correctly; the trend of reactivity and removal of outer electron.



Line



Line



Sticky Note

Both points correctly included for both marks.





(b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent.
An A level student said that this was not really true and that bonds could be intermediate
between ionic and covalent.

(i) State one factor that governs what type of bond elements form and explain how this
leads to different types of bonding. [2]

Aiskribukion i tha bcmo) the Mece.. dcctmmj clwe elemu)éw...u ......... '

howe a c)rtch’Qr C\dd.m,e the eleCbron:
e

(i) Describé'the electron density'in each type of bond. [3]

lonic much

.Th.e...Ade‘c.tfqn..‘d.en.sj"[’ﬂM:‘fs...}.)4{3‘52-:..o.r.ound...(:lw..mor.e..d ectrone

@lemenk (which gertns. G neﬁobuqioq both the. l)and:a o_lec,b'on,

e Cl%fad:a.d (:o,uo.;-&sal: Low Jecbrm ceas: ha round the cbher
Covalent &lemzant,

..—.[he...d.@e.tffg.n....d..z.n,sl.k.u..i’_s.....mofe....G._..ti.nwd...Qicr.o\ss.ﬂxz.ebond...b.emwe..Ebe....
C,&fu*enu.ndecb’owe(jahwbdbehuamdui’)ondmadem./\(,’s,s/@ss

Intermediate

Thete is.aslk Cj})H&j ‘llﬁw..,dactra,ﬁ de_ns.tj arewnd. the maze. electo-.

bond s
n@j@kuﬂa demenk, bat this.is.notos. /nj}) 45105 onic. Corpatrels

=
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Sticky Note

One mark for reference to electronegativity, but no mention of a large difference leading to ionic bonding means the student fails to get the second mark.



Sticky Note

Although the student mentions the term electron density in all three answers, none of the answers refer correctly to the areas of high electron density





(c) Compound A is the oxide of a metal.

The diagram shows some reactions of compound A, and associated compounds, that
can be carried out in the laboratory.

metal oxide
HZO A heat
metal hydroxide D
A
excess
CO,(g) NaOH(aq)
Y
HCl(aq) concentrated aqueous
B > solution of C

(i

(ii)

y

flame test

gives brick-red flame

What metal is present in compound A?

................ Col et

[1]

What compound containing the metal is present in the aqueous solution C? 1]

Describe the appearance of the contents of the test tube with compound D. 1]

Thete. is.a sl h.t.ﬁ).hi.l’e...A‘of.e.ciP.;.fal:Q of Cebciam  bydroxide.

Write the ionic equation for the reaction between solution C and aqueous sodium

hydroxide.

Ca™ (ag) .. 201 (ag)..72. Lo

(

OoH

(1]

(S8

Total [13]

NIRRT
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Sticky Note

All correct for four marks.










9. (a)

(b)

(©)

© WJEC CBAC Ltd.

(i)

(ii)

(iii)

(ii)

(i)
(iii)
(iv)

SECTION B

Potassium bursts into flames sodium does not / potassium darts about
surface more vigorously than sodium [1]

1*" jonisation energy decreases as group is descended / as element
has higher A; (1)

(Atom) becomes larger / outer electron further from nucleus /
more shielding / less effective nuclear charge (1) [2]

As group descended outer electron more easily lost [1]

Electronegativity (difference between the atoms) (1)

The bigger the difference the more likely is an ionic bond / ORA for
covalent (1) [2]

lonic: high electron density centred round ions / shown on diagram (1)

Covalent: high electron density between nuclei/atoms / shown on
diagram (1)

Intermediate: high electron density between nuclei/atoms but higher
nearer one of them / ions with electron distortion of negative ion (1) [3]

Calcium [1]
Calcium chloride/ CacCl, — error carried forward (ecf) from (i) [1]
White precipitate/ solid — ecf from (i) [1]

Ca?* + 20H — Ca(OH), (ignore state symbols) — ecf from (i)  [1]
Penalise incorrect metal once only in (c)

Total [13]










9.

SECTION B

Answer all questions in the spaces provided.

(a) Sodium and potassium both react with cold water but their reactivities are different. The
first ionisation energy affects the reactivity of Group 1 elements.

(i) Give an observation that shows the difference in reactivity with cold water between

sodium and potassium. o <2 LAl PrCiPide e 1]

................ Mg Sodivm  produte> eRgruemmxdd) KocrdEs

(i) Describe the trend in the first ionisation energy of Group 1 elements and explain
why this trend occurs. 2]

and W poohiime noclans 13 Jortiy, awse deom L

Ovter elocteon:

(iiiy Explain how this trend affects the reactivity of Group 1 elements. 1]
...... T Srechw by increaded.  dowin o0 00t
......... as.. Ao Lonisahon.  entreioy 0ne lowss aad

5 2, Q ; \( (- e (W
hA.\O O f \»QP‘\- \ 14 b M &OA—Q [o, V. _Q_LQC:\\N;\ .
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(b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent.
An A level student said that this was not really true and that bonds could be intermediate
between ionic and covalent.

(i) State one factor that governs what type of bond elements form and explain how this

leads to different types of bonding. [2]
............ T\—&Q&c*@m&qk\wl‘@@jﬂ{QW«hm
..... biggas. He...e b0 oeg C~hw\36%wxcamb0’\d

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

1o tvepe hik(y b be ova
(iiy Describe the eIeC?ron density in each type of bond. [3]
lonic
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(c) Compound A is the oxide of a metal.

The diagram shows some reactions of compound A, and associated compounds, that

can

be carried out in the laboratory.

metal oxide

H,0 A heat
metal hydroxide D
A
eXcess
CO,(g) NaOH(aq)
Y
HCl(aq) concentrated aqueous
B > solution of C

(i)

(ii)

(i)

flame test

Y
gives brick-red flame

What metal is present in compound A? 1]
............ Colclumn
What compound containing the metal is present in the aqueous solution C? 1]
.................. Calla
Describe the appearance of the contents of the test tube with compound D. 1]

Write the ionic equation for the reaction between solution C and aqueous sodium
hydroxide. 1]

Total [13]

06
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9.

SECTION B

Answer all questions in the spaces provided.

(a) Sodium and potassium both react with cold water but their reactivities are different. The
first ionisation energy affects the reactivity of Group 1 elements.

(i) Give an observation that shows the difference in reactivity with cold water between
sodium and potassium. [1]

TOoLp ‘
(i) Describe the tremd in the first ionisation energy of Group 1 elements and explain
why this trend occurs. [2]

LJaniBaken | E0eigy. AECTeassS. GQUIN. .
e note. elgcions

ap
OF Qfaup one hame%m‘gmef o+ hecaige W]

»* hane  Scanges akradhie  foreey

only

A
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®

(b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent.
An A level student said that this was not really true and that bonds could be intermediate
between ionic and covalent.

(i) State one factor that governs what type of bond elements form and explain how this

[2]

(i) Describe the electron density in each type of bond. [3]

Intermediate ‘
................ These  ronds axe filal ond. oo
Qkom il sl a paditdd . neaak f81y

Examiner

only
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(c) Compound A is the oxide of a metal.

The diagram shows some reactions of compound A, and associated compounds, that
can be carried out in the laboratory.

metal oxide

H,O A heat
metal hydroxide D+
\
excess
CO,(g) NaOH(aq)
v caliz Wad~=
acH, |
HCl(aq) concentrated aqueous I _gl -
B = solution of C Nt
flame test
\j
gives brick-red flame
(i) What metal is present in compound A? 1]

i CalotonN

(i)  What compound containing the metal is present in the aqueous solution C? ]

(iv) Write the ionic equation for the reaction between solutlon C and aqueous sodium
hydroxide. (1]

Total [13]

Examiner f
only
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9.

SECTION B
Answer all questions in the spaces provided.
(a) Sodium and potassium both react with cold water but their reactivities are different. The
first ionisation energy affects the reactivity of Group 1 elements.

() Give an observation that shows the difference in reactivity with cold water between
sodium and potassium. [1]

..PO.tQS,&iv\.m...MQW.S....Qs.mun.c’..é.‘.an..mo{.e....Cfu.{.c.i?l.xj‘..t}).m....s.ad:i‘lm...Q\()d..c;\.“i.oﬁ ......

ma%dwbiesQre.cdwenodz;Parms.msrr:ovemuiswemorevl,omus ........

(i) Describe the trend in the first ionisation energy of Group 1 elements and explain
why this trend occurs. [2]

..u.]0.0.0....d.e_fsmcznd{nﬁ...,‘:ﬁﬂuf..i.;,..an.‘.&;.’.Sk.{QO).SGJZJ‘Q:‘J..\U\tzfaj,..OJ.QCJL’.QQ\S!&S...Q‘S‘.‘H,\Q ......

distance bekween tha nucleus aad the crder. electmn.increasesond Ehe.

(i) Explain how this trend affects the reactivity of Group 1 elements. 1]

(Ircup}e)e.menlfs'Oe-cu'mz.m::f{rac«g‘hvemudo\,lc)@,‘scsmc)f& Urcnf),
berzwse Vs easier. bo. remove Eha etdrec. @deCkiata

AT
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(b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent.
An A level student said that this was not really true and that bonds could be intermediate
between ionic and covalent.

(i) State one factor that governs what type of bond elements form and explain how this
leads to different types of bonding. [2]

Aiskribukion i tha bcmo) the Mece.. dcctmmj clwe elemu)éw...u ......... '

howe a c)rtch’Qr C\dd.m,e the eleCbron:
e

(i) Describé'the electron density'in each type of bond. [3]

lonic much

.Th.e...Ade‘c.tfqn..‘d.en.sj"[’ﬂM:‘fs...}.)4{3‘52-:..o.r.ound...(:lw..mor.e..d ectrone

@lemenk (which gertns. G neﬁobuqioq both the. l)and:a o_lec,b'on,

e Cl%fad:a.d (:o,uo.;-&sal: Low Jecbrm ceas: ha round the cbher
Covalent &lemzant,

..—.[he...d.@e.tffg.n....d..z.n,sl.k.u..i’_s.....mofe....G._..ti.nwd...Qicr.o\ss.ﬂxz.ebond...b.emwe..Ebe....
C,&fu*enu.ndecb’owe(jahwbdbehuamdui’)ondmadem./\(,’s,s/@ss

Intermediate

Thete is.aslk Cj})H&j ‘llﬁw..,dactra,ﬁ de_ns.tj arewnd. the maze. electo-.

bond s
n@j@kuﬂa demenk, bat this.is.notos. /nj}) 45105 onic. Corpatrels
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(c) Compound A is the oxide of a metal.

The diagram shows some reactions of compound A, and associated compounds, that
can be carried out in the laboratory.

metal oxide
HZO A heat
metal hydroxide D
A
excess
CO,(g) NaOH(aq)
Y
HCl(aq) concentrated aqueous
B > solution of C

(i

(ii)

y

flame test

gives brick-red flame

What metal is present in compound A?

................ Col et

[1]

What compound containing the metal is present in the aqueous solution C? 1]

Describe the appearance of the contents of the test tube with compound D. 1]

Thete. is.a sl h.t.ﬁ).hi.l’e...A‘of.e.ciP.;.fal:Q of Cebciam  bydroxide.

Write the ionic equation for the reaction between solution C and aqueous sodium

hydroxide.

Ca™ (ag) .. 201 (ag)..72. Lo

(

OoH

(1]

(S8

Total [13]

NIRRT
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SECTION B
Answer all questions in the spaces provided.
9. (a) Sodium and potassium both react with cold water but their reactivities are different. The
first ionisation energy affects the reactivity of Group 1 elements.

(i) Give an observation that shows the difference in reactivity with cold water between
sodium and potassium. [1]

(i) Describe the trend in the first ionisation energy of Group 1 elements and explain

Examiner
only

why this trend occurs. 2]
(iii)  Explain how this trend affects the reactivity of Group 1 elements. 1]
04 © WJEC CBAC Ltd. (1092-01)






(b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent.
An A level student said that this was not really true and that bonds could be intermediate
between ionic and covalent.

(i) State one factor that governs what type of bond elements form and explain how this

leads to different types of bonding. [2]
(i) Describe the electron density in each type of bond. [3]

lonic

Covalent

Intermediate

Examiner

only
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Examiner

(c) Compound A is the oxide of a metal. only

The diagram shows some reactions of compound A, and associated compounds, that
can be carried out in the laboratory.

metal oxide

H,0 A heat
metal hydroxide D
\
excess
CO,(9) NaOH(aq)
Y
HCl(aq) concentrated aqueous
B > solution of C
flame test
Y

gives brick-red flame

(i) What metal is present in compound A? [1]
(i)  What compound containing the metal is present in the aqueous solution C? [1]
(i) Describe the appearance of the contents of the test tube with compound D. [1]

(iv)  Write the ionic equation for the reaction between solution C and aqueous sodium
hydroxide. (1]

Total [13]

06
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10.

(a) State why nitrogen is described as a p-block element. [1]

(b) () Draw a dot and cross diagram to show the electrons in the ammonium ion, NH,™.
You should include outer electrons only. [1]

H +

(i) State the bond angle in the ammonium ion. Explain why this is the case. [2]

(ili)  Ammonia reacts with oxygen to give nitrogen(ll) oxide and water.
Complete the equation for this reaction. 1]

08

© WJEC CBAC Ltd. (1092-01)
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Sticky Note

Both points - outer electrons and p-orbital - are included correctly for one mark.



Sticky Note

All correct for one mark.



Sticky Note

Correct angle for tetrahedral structure but no VSEPR explanation.



Sticky Note

All three numbers correct.





(c) When sodium nitrate IS heated it decomposes
L -2 " e 43 .27 D
2NaN03( ) — > 2NaNO,(s) + 0,(g)
(i)  Use oxidation numbers to complete the following.
In this reaction .0MYCGEN _ has been reduced because its oxidation state has

o changed from ... 3.9 ... {0 oo 3. 2]

(i)  What volume of oxygen, measured at room temperature and pressure, could be
obtained by heating 4.40 g of sodium nitrate? [3]

[The volume of 1 mol of oxygen is 24.0 dm® under these conditions]

n(NaNGZ) = M =My | mol = 24-dm?
c 4407 (23 + 14 (16 x3Y) 0-026mol =
§L2%= = 062
- o-05076n 100 0158 0024@4

i o5ib~
@ ratio= 1: -~ n(02)=0° 05!
Volume of oxygen = . 062 .................... dm

(d) A sample of sodium nitrate of mass 65g was added to 504 of col er and the mixture
was heated until it al! dissolved.

The table gives information about the solubility of sodium nitrate at various temperatures.

Solubility of NaNO3/g pe 10—0 water Temperature/°C
88 20
96 (30)
103 40
112 50
122 _ 60
133 70

Use the data in the table to calculate the mass of sodium nitrate that crystallised when the
solution was cooled to 30°C. [2]

In 509, 659 wdd added
i 100G, 65% 22 130g wai 000ed

e 130 - 96 = 349

Mass that crystallised = ........ 3 ‘+'9 ................ g

Total [12]

LT

© WJEC CBAC Ltd. (1092-01) Turn over.

Examiner

only

1092
010008




Sticky Note

All three points correct for both marks.



Sticky Note

All correct for three marks.



Sticky Note

Only one mark as the last step of halving 34 was omitted.










10. (a) State why nitrogen is described as a p-block element. [1]

R E G e SN < 3P¢L€d ........ O
@ ............. O(\bﬂ- ................. et r et ettt

(b) (i) Draw a dot and cross diagram to show the electrons in the ammonium ion, NH,".
You should include outer electrons only. [1]

H
X
Hoaygs r

e

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

dudng ammonium wn o~ bond Pacdry
(iii)  Amnionia reacts with oxygen to give nitrogen(ll) oxide and water. :
Complete the equation for this reaction. 1]

I eleckions , one is  pemowed. s k(S an N

ANH, + 2.0, —— _H. . No + .G .. HoO

L
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Sticky Note

No marks as no reference to outer electrons.



Sticky Note

No lone pairs indicated, so no marks awarded.



Sticky Note

Correct angle for one mark but no VSEPR explanation for second mark.



Sticky Note

All three numbers correct for one mark.





(c) When sodium nj;[;ate is heated it decomposes. O1L

- k3 RIG
2NaNO;(s) — 2NaNO,(s) + 0O,(g)
+\ -3 #H o
(i) Use oxidation numbers to complete the following.

In this reaction ULtfga@\ has been reduced because its oxidation state has
@ changed from ...... “'5 ............. to... ’\'3 ................ X 2]

(i) What volume of oxygen, measured at room temperature and pressure, could be
obtained by heating 4.40 g of sodium nitrate? [3]

[The volume of 1 mol of oxygen is 24.0 dm® under these conditions]
A= Wb - o Qs 2\ qokue
MO @23 ’
2»&“03 L @) >N
= 9;%‘—5-: aF'aPpiNatell .05 0.0
o OASKU-= QG
Volume of oxygen = ... GG dm

(d) A sample of sodium nitrate of mass 65g was added to 50 g of cold water and the mixture
was heated until it all dissolved.

The table gives information about the solubility of sodium nitrate at various temperatures.

Solubility of NaNO,/g per 100g water Temperature/°C
88 20
96 30
103 40
112 50
122 60
133 70

Use the data in the table to calculate the mass of sodium nitrate that crystallised when the
solution was cooled to 30°C. [2]

%; 2 03,4 = uBg dussouned
&S -Uk = 17 nergstalsed
@ Mass that crystallised = ............. ‘7 ................. g
Total [12]

Examiner
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Sticky Note

All three points for two marks.



Sticky Note

All calculations correct but student loses one mark for over truncation. Two marks awarded.



Sticky Note

All correct for two marks.










Examiner |
10. (a) State why nitrogen is described as a p-block element. [1] oty

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

(b) (i) Draw a dot and cross diagram to show the electrons in the ammonium ion, NH,".

You should include outer electrons only. 1]

e P
(i) State the bond angle in the ammonium ion. Explain why this is the case. 2]
...|.b.g.‘bo.ndnn.;j.'l.:e...iﬁ....l.O..?l..-.5.“.9....;..&.[1(3..is‘..bwusa...u)e...ion..has..a...é@t(abedml“
.Stf.(al.(..t\.«ifﬁ....Ldi.th...&.O.L\i'.....b.@.ﬂd.ﬁ.ﬂa....F.Q.JKS..O«A.C)..AO....JQ,'Az....‘f‘.mﬁ‘..“%'_....@).?.c.&mﬂsv

@ T}\L‘oondm\‘j(ammummsFe@)dﬁ:oﬂbfbuww\zbo’)dmaf)m ...................

(i) Ammonia reacts with oxygen to give nitrogen(ll) oxide and water.

Complete the equation for this reaction. [1]
ANH, + ..5. 0, —= .4 NO + £ H0

T

© WJEC CBAC Ltd. (1092-01)




Sticky Note

One mark for "valence" (or outer electrons) in a p-orbital.



Sticky Note

Correctly draws eight outer electrons, four pairs and clearly differentiated between dative and ordinary covalent bonds.



Sticky Note

Two marks achieved for the correct angle and explanation of minimum repulsion between bonding pairs.



Sticky Note

All three numbers correct for one mark.





(c) When sodium nitrate is heated it decomposes.
2NaNO4(s) — 2NaNO,(s) + O,(g)
(i) Use oxidation numbers to complete the following.
@ In this reaction .nibfogen..... has been reduced because its oxidation state has
changed from ....... s to.F 3 . [2]

(i)  What volume of oxygen, meésured at room temperature and pressure, could be
obtained by heating 4.40g of sodium nitrate? [3]

[The volume of 1 mol of oxygen is 24.0 dm3 under these conditions]

N=m . 440 = 0.0518 mal o NaNO3
Me g5

21 0.0259m0l of 0,

@ V=2« o0 0239 = @621 Volume of oxygen=...C. 621 . dm

(d) A sample of sodium nitrate of mass 65g was added to 509 of cold water and the mixture
was heated until it all dissolved.

The table gives information about the solubility of sodium nitrate at various temperatures.

Solubility of NaNO4/g per 100g water Temperature/°C
88 20
96 30
103 40
112 50
122 60
133 70

Use the data in the table to calculate the mass of sodium nitrate that crystallised when the
solution was cooled to 30°C. [2]

65% dissolves in 50% o woker — iBOa dissoives in (OC)@ o watber

130—‘%6 - i7

or 65 -~ 96 = 65+ 4€ =17 Mass that crystallised = ... 17 .............. g

Total [12]

Examiner
only

1092
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Sticky Note

All correct for two marks.



Sticky Note

All correct for three marks.



Sticky Note

All correct for two marks.










10. (a)

(b)

(€)

(d)

© WJEC CBAC Ltd.

The last/valence electron entered a p orbital/sub-shell [1]
0) TR b
N do not penalise missing + sign
HiN: H P 9750 ]
H

(i)  109°—110° (1)

Pairs of electrons move towards positions of minimum repulsion/

of maximum separation (1) [2]
(iii) 4NH; + 50, — 4NO + 6H,0 [1]
(@ In this reaction nitrogen (1) has been reduced because its oxidation
number has changed from (+) 5to (+) 3 (1) [2]

(ii) Moles NaNO; = 4.40/ 85 = 0.0518 (1)
Moles oxygen = 0.0259 (1)
Volume of oxygen = 0.0259 x 24 = 0.62 (dm?) (1)

Ecf throughout [3]

Mass in solution at 30°C = 96/2 = 48 (g) (1)

Mass that crystallised = 65 — 48 =17 (g) (1) [2]

Total [12]










10. (a) State why nitrogen is described as a p-block element. [1]

(b) () Draw a dot and cross diagram to show the electrons in the ammonium ion, NH,™.
You should include outer electrons only. [1]

H +

(i) State the bond angle in the ammonium ion. Explain why this is the case. [2]

(ili)  Ammonia reacts with oxygen to give nitrogen(ll) oxide and water.
Complete the equation for this reaction. 1]

08
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(c) When sodium nitrate IS heated it decomposes
L -2 " e 43 .27 D
2NaN03( ) — > 2NaNO,(s) + 0,(g)
(i)  Use oxidation numbers to complete the following.
In this reaction .0MYCGEN _ has been reduced because its oxidation state has

changed from ... 3.9 ... {0 oo 3. 2]

(i)  What volume of oxygen, measured at room temperature and pressure, could be
obtained by heating 4.40 g of sodium nitrate? [3]

[The volume of 1 mol of oxygen is 24.0 dm® under these conditions]

n(NaNGZ) = M =My | mol = 24-dm?
c 4407 (23 + 14 (16 x3Y) 0-026mol =
§L2%= = 062
- o-05076n 100 0158 0024@4

i o5ib~
ratio= 1: -~ n(02)=0° 05!
Volume of oxygen = . 062 .................... dm

(d) A sample of sodium nitrate of mass 65g was added to 504 of col er and the mixture
was heated until it al! dissolved.

The table gives information about the solubility of sodium nitrate at various temperatures.

Solubility of NaNO3/g pe 10—0 water Temperature/°C
88 20
96 (30)
103 40
112 50
122 _ 60
133 70

Use the data in the table to calculate the mass of sodium nitrate that crystallised when the
solution was cooled to 30°C. [2]

In 509, 659 wdd added
i 100G, 65% 22 130g wai 000ed

130 - 96 = 349
Mass that crystallised = ........ 3 ‘+'9 ................ g
Total [12]
09 © WJEC CBAC Ltd. (1092-01) Turn over.
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10.

(a) State why nitrogen is described as a p-block element. [1]

oI s o 3H(L€d ........ S
.............. O(\bﬂ-

(b) (i) Draw a dot and cross diagram to show the electrons in the ammonium ion, NH,".
You should include outer electrons only. [1]

H
X
Hoaygs r

e

i eleckrons ane. s femosed as & (S an QN
culng amonium wn ~  bond {Bcu;(‘g‘

(iii)  Amnionia reacts with oxygen to give nitrogen(ll) oxide and water.
Complete the equation for this reaction. 1]

ANH, + 2.0, —— _H. . No + .G .. HoO

L
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(c) When sodium nj;[;ate is heated it decomposes. O1L

- k3 RIG
2NaNO;(s) — 2NaNO,(s) + 0O,(g)
+\ -3 #H o
(i) Use oxidation numbers to complete the following.

In this reaction ULtfga@\ has been reduced because its oxidation state has
changed from ...... “'5 ............. to... ’\'3 ................ X 2]

(i) What volume of oxygen, measured at room temperature and pressure, could be
obtained by heating 4.40 g of sodium nitrate? [3]

[The volume of 1 mol of oxygen is 24.0 dm® under these conditions]
A= Wb - o Qs 2\ qokue
MO @23 ’
2»&“03 L @) >N

2222 o o2snve e-0> oS
o QAS XL = Q QG

Volume of oxygen = ... GG dm

(d) A sample of sodium nitrate of mass 65g was added to 50 g of cold water and the mixture
was heated until it all dissolved.

The table gives information about the solubility of sodium nitrate at various temperatures.

Solubility of NaNO,/g per 100g water Temperature/°C
88 20
96 30
103 40
112 50
122 60
133 70

Use the data in the table to calculate the mass of sodium nitrate that crystallised when the
solution was cooled to 30°C. [2]

%; 2 03,4 = Uy dusouned
&S -Uk = 17 nergstalsed

Mass that crystallised = ...t g
Total [12]
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10.

(a) State why nitrogen is described as a p-block element. [1]

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

(b) (i) Draw a dot and cross diagram to show the electrons in the ammonium ion, NH,".

You should include outer electrons only. 1]
e P
(i) State the bond angle in the ammonium ion. Explain why this is the case. 2]
...|.b.g.‘bo.ndnn.;j.'l.:e...iﬁ....l.O..?l..-.5.“.9....;..&.[1(3..is‘..bwusa...u)e...ion..has..a...é@t(abedml“
."Sj:..g.(..ture. L\nth gou lmmj 08 anrs ‘cmc) no. lom fcufs %_ e)e(.écnsv
..).fxl...bgmd“.o.mﬁ.(::2,...mi.n.:.m).s;&.s....(.66).MJS.QQI)W&)%A@Zﬁﬁm&..bgndiﬁa...ﬁ.% ..................
J

(i) Ammonia reacts with oxygen to give nitrogen(ll) oxide and water.

Complete the equation for this reaction. [1]

ANH, + ..5. 0, —= .4 NO + £ H0

T
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(c) When sodium nitrate is heated it decomposes.
2NaNO4(s) — 2NaNO,(s) + O,(g)
(i) Use oxidation numbers to complete the following.
In this reaction .nibfogen..... has been reduced because its oxidation state has
changed from ....... s to.F 3 . [2]

(i)  What volume of oxygen, meésured at room temperature and pressure, could be
obtained by heating 4.40g of sodium nitrate? [3]

[The volume of 1 mol of oxygen is 24.0 dm3 under these conditions]

N=m . 440 = 0.0518 mal o NaNO3
Me g5

21 0.0259m0l of 0,

= 24 >
V=2« o0 0239 = @621 Volume of oxygen=...C. 621 . dm

(d) A sample of sodium nitrate of mass 65g was added to 509 of cold water and the mixture
was heated until it all dissolved.

The table gives information about the solubility of sodium nitrate at various temperatures.

Solubility of NaNO4/g per 100g water Temperature/°C
88 20
96 30
103 40
112 50
122 60
133 70

Use the data in the table to calculate the mass of sodium nitrate that crystallised when the
solution was cooled to 30°C. [2]

65% dissolves in 50% o woker — iBOa dissoives in (OC)@ o watber

130—‘%6 - i7

or 65 -~ 96 = 65+ 4€ =17 Mass that crystallised = ... 17 .............. g

Total [12]
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only

1092
010009
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10. (a) State why nitrogen is described as a p-block element. 1]

(b) (i) Draw a dot and cross diagram to show the electrons in the ammonium ion, NH,".
You should include outer electrons only. 1]

(i) State the bond angle in the ammonium ion. Explain why this is the case. [2]

(i)  Ammonia reacts with oxygen to give nitrogen(ll) oxide and water.
Complete the equation for this reaction. 1]

08
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(c) When sodium nitrate is heated it decomposes.
2NaNO5(s) — = 2NaNO,(s) + 04(9)
(i) Use oxidation numbers to complete the following.
In this reaction ... has been reduced because its oxidation state has
changed from ... tO . 2]

(i)  What volume of oxygen, measured at room temperature and pressure, could be
obtained by heating 4.40g of sodium nitrate? [3]

[The volume of 1 mol of oxygen is 24.0 dm? under these conditions]

Volume of OXYGEN = ..o dm?3

(d) A sample of sodium nitrate of mass 659 was added to 509 of cold water and the mixture
was heated until it all dissolved.

The table gives information about the solubility of sodium nitrate at various temperatures.

Solubility of NaNO,/g per 100g water Temperature/°C
88 20
96 30
103 40
112 50
122 60
133 70

Use the data in the table to calculate the mass of sodium nitrate that crystallised when the
solution was cooled to 30°C. [2]

Mass that crystallised = ... g
Total [12]

only

09

© WJEC CBAC Ltd. (1092-01) Turn over.

Examiner

1092
010009










10

11. 2-Bromobutane, C,HyBr, is a halogenoalkane that behaves in a similar way to 1-chlorobutane.
(i) Complete the diagram below to show the mechanism for the reaction between
2-bromobutane and aqueous sodium hydroxide. You should include relevant

charges, dipoles, lone pairs and curly arrows to show the movement of electron

(@)

pairs. [4]
OH -
\ Br
\ .
IH \\ // T‘ :‘( o
——k- T — O
=) o
H
-
Mooy
4 v T “6r "
[ c - C~— C’- - |C M +
!
H’ VR M
(i) What type of mechanism is shown in (a)(i)? 1]
O NudLOphildiC. . SUBSHAUBION e
(i)  The reaction involves heterolytic bond fission.
What is meant by heterolytic bond fission? 1]
When. _thé e po~. of.. EJE.C?S{.’DOS.....li&[)\(’.@./;/fo/.../.'..o ...... o
art Nons ferres
covedent .. .bemdl., .. both. p.oeve... fo. tha same ofom..

=]

only
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Sticky Note

Although the explanation regarding both bonding electrons being transferred to one atom is correct, unfortunately the student has failed to mention "bond breaking". 



Sticky Note

All four points included for full marks.



Sticky Note

Correct for one mark.





1

(b) Bromoethane can be converted into ethene.
(i) Name the reagent and solvent needed to convert bromoethane into ethene. 1]
) AL WM OXECIE
(i) What type of reaction dccurs in (b)(i)? (1]

@ (i)

t l
- ¢C
] ]
Br

\
C
!

2-Bromobutane behaves in a similar way to bromoethane in this type of reaction.
When 2-bromobutane is reacted as described in (b)(i) two alkenes that are
structural isomers are formed.

Draw the displayed formulae of these two alkenes. [2]

t
- C -
/

only

11
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Sticky Note

Incorrect reagent.



Sticky Note

Incorrect reaction  type.



Sticky Note

Both structures correct for two marks.
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(c) Two students were each given a different alcohol. They each added their alcohol to water
in a separating funnel, shook the mixture and then left it to stand.

The diagrams show the results.

separating
funnel

Student A Student B

What can be deduced about the alcohols given to each student? You should explain why
[9]

the alcohols behave differently in this experiment.

QWC [1]
JStudent.. A 0QS..GIven...an..alohol. . with....o... arger.
Lachon...choa...ond.... Siudent... .8..wad... Qiven. . as.......
Aeohol....oith.....o... Shorter. ... ben. ... A Q... THE...........
LESULA..... SAOLO...... HUS....... CLAULSE......40.... . Stuclent.. . AS.....
sepa/cd%y ................ funnel... asyL/vtgz/%/;os/w%o&//ewmw
Sufac. of  the. wate.  wheredd. o, Stuclint. B5.
funnel.... the...alohol....hao....diSsolved.... 4..THS.......

..S.o.l.u.b;f.(.[ty......

chaous) ald oA Hy ol ogen mdsy to  form 116

behoeen  Hu  OH _in alcBhol  and tha # 047 O
dhe coubon chawn in shucent

of Wk whese GS
p's funnel is +oo rong fo  aliow Hydogen

boncl s  to Form. The ca~hon  Chawn S not
(bl e 1o Hyclregen bond Witk wale -

L
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Line



Line



Line



Line



Sticky Note

A referral to "hydrogen bonds" attains the QWC mark. Four marks for correct referral to length of chain, solubility of B as opposed to A, hydrogen bond formation and between OH group with water. However, the student fails to correctly point out the increase in Van der Waals forces along the carbon chain of alcohol A.
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11. 2-Bromobutane, C,HgBr, is a halogenoalkane that behaves in a similar way to 1-chlorobutane.

(a (i) Complete the diagram below to show the mechanism for the reaction between
2-bromobutane and aqueous sodium hydroxide. You should include relevant
charges, dipoles, lone pairs and curly arrows to show the movement of electron

pairs. [4]

el

, st gH
H Br H H BFrg O\ 4
R '\SF N
H——-clz—c|:—cl:——c[:—~H — - C-Gls *-—7CH5"C“C7-”S’5
l
H H H H H
oH 4
t -
—> (- C -(Hg + &
‘ \
H

(i)  What type of mechanism is shown in (a)(i)? 1]

nucleaphulie  suinselaion.

(i)  The reaction involves heterolytic bond fission.

What is meant by heterolytic bond fission? 1]

=]

© WJEC CBAC Ltd. (1092-01)
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Sticky Note

Two marks only for correct dipole and arrow from hydroxide ion.



Sticky Note

Correct mechanism for one mark.



Sticky Note

Incorrect as student has confused with homolytic fission.





11

{ j S 7
~€-C- = C¢=C _ +
(b) Bromoethane can be converted into ethene. C W S HE
(i) Name the reagent and solvent needed to convert bromoethane into ethene. [1]

CHs CHy -
AN

y S
S o “H U’ CHx

2-Bromobutane behaves in a similar way to bromoethane in this type of reaction.
When 2-bromobutane is reacted as described in (b)(i) two alkenes that are
structural isomers are formed.

Draw the displayed formulae of these two alkenes. [2]

Rukene mmadde

soma f
2 A= F lsomay

— C/ CH3 /H

v only
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Sticky Note

No mark - sulphuric acid is incorrect reagent/



Sticky Note

Correct reaction type for one mark.



Sticky Note

Both structures are but-2-ene so only one mark awarded.
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(c) Two students were each given a different alcohol. They each added their alcohol to water o

in a separating funnel, shook the mixture and then left it to stand.

The diagrams show the results.

separating
funnel

Student A Student B

What can be deduced about the alcohols given to each student? You should explain why
the alcohols behave differently in this experiment. [5]

i CUSQODJ Qﬂg N Total [16]
alcohol 5 Net salublo "As ¢ has O lag
A cafoen Chagn. Suer fHur Cafbon cxt?kﬁ‘;s
N o0 ohaln Minawises e eftedc oé O-H
- bona %.L\L 0 WN\oneaded nkoy matacudad”
£OMS TS causes o ok to faak on Hu wahy

A

© WJEC CBAC Ltd. (1092-01)




Line



Line



Line



Sticky Note

Four marks. QWC mark for use of term hydrogen bond. Three marks for reference to hydrogen bonding  taking place, the correct comparison of A insoluble/B soluble and correct assumption that A has a longer carbon chain.
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11. 2-Bromobutane, C,HyBr, is a halogenoalkane that behaves in a similar way to 1-chlorobutane.

(a) (i) Complete the diagram below to show the mechanism for the reaction between
2-bromobutane and aqueous sodium hydroxide. You should include relevant
charges, dipoles, lone pairs and curly arrows to show the movement of electron
pairs. [4]

"HO. -
_ HO B
H (Bf’f H H N~
. oy 3
NS | ¢ m oA
H—C—C—C—C—H _— N l i
(=) T T C-C
H H H H i%—*gC-—H ! |
E:‘i H H
.
H on o =
) i i | ! _
—> H-C—-C—=C-C—H Be
i i i 3
H H B OH
(i)  What type of mechanism is shown in (a)(i)? [1]
............... Nucleophidic . SUBSEEEION. s
(®) f
(iii)  The reaction involves heterolytic bond fission.
What is meant by heterolytic bond fission? [1]
................. ) .F).xﬂ'.x.n.a...o&..a..C.ox_d.\.nk.“lzan.J...wi)em..szu%‘....b&..))g.ﬁdma...Q,Lom.)........
@ ..,..F!&Csz.iv.e,.s.....E)..O..th....Od‘...k&...d..cc.er.cm.s.‘.‘c}.\...&L&....&o_&dz ..........................................................

10
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Sticky Note

Three marks for each of dipole, hydroxide ion to appropriate carbon and products. However, incorrect arrow transferring bonding electrons onto the bromine atom.



Sticky Note

Correct reference to splitting of bond and both electrons to one of the bonding atoms attains one mark. 



Sticky Note

Both correct terms for one mark.





11

(b) Bromoethane can be converted into ethene.
s¢, () Name the reagent and solvent needed to convert bromoethane into ethene. [1]
@ ....................... Ethandl..cissdved ;o wabero oo
(i)  What type of reaction occurs in (b)(i)? 1]
..................... N s
@ (iii)y 2-Bromobutane behaves in a similar way to bromoethane in this type of reaction.

When 2-bromobutane is reacted as described in (b)(i) two alkenes that are
structural isomers are formed.

Draw the displayed formulae of these two alkenes. [2]
] , ! 1 I
H-C—C=C-C-H (=C-C-Cn
N oy o
H H H A RoHoE
11 © WJEC CBAC Ltd. {1092-01) Turn over.
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Sticky Note

No mark as student has omitted sodium hydroxide and incorrectly included water.



Sticky Note

Correct for one mark.



Sticky Note

Both structures correct for two marks.
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(c) Two students were each given a different alcohol. They each added their alcohol to water ony
in a separating funnel, shook the mixture and then left it to stand.

The diagrams show the resuits.

separating
funnel

Student A Student B

What can be deduced about the alcohols given to each student? You should explain why

the alcohols behave differently in this experiment. [5]
) QWC [1]
...l.’r.zsa..o).cah.oifs...8iv.e.n..fbgA..-s.'md.z.n.(:...B‘..o.:g...m.é’.s.ci.bl..e.-..sia...;.\J.akgf.:....i:h...d.cabols..ﬁmea.. o....

Student A_are.nck.miscible inwake .c,..a.n,«:)....t}ﬁ(etfcm..cfgqm.c\.szflaml:.e....faﬁe,(ﬁ ..........

BQLDJJ.SQ..Q\..O.U..,.GJ.(.-Q]\Oi.SA.C\...‘%jc,{o?z:s..0.17.0m...{S..A‘B.GQAQA.A.[IO..C\...b;jk]:JA...QJQQE(QQEAJJ;MQ.
o.kg‘.g,m_.cJ;cm,.g..ls::.r.;gz.p.os.iL'i.v.e..d.'..pai.z.,{pr.ms...o.n...H.)e...qum..gzz\..o.}:omf,m\{s.oﬂo;u:..A
Ryi g—1 —0 VA

Wk to.d.a.m...]),.q.q).r.oa.za..)n.o,ncls...m{.th.‘.the...lom..poirs..c,p..dz.c_-.(:roas....on...o;cHa,m.c:.fam;.iA...
v i o ot

L).al:en:...m.o,lg,.caal.as...]i\is}..S.h.an).c),.mwn..kf.\ak.o.ﬂ.aJc,.elmirs.‘om..misc}.bfe..[n...uo.['zc.,.bub.

t.lw....966:21.!:‘.05...H.«z..f)%)d(opB;.L‘c;...kadf.o.a,u..Egrxbs.Es..oﬁms@d.,{)j..ﬂsz..fagdmP./mzo.ic...
cachon. chains... Jhe. leager tha bedee cadan. chain, the. less miscible the......
acohd is in waker. So tha cloahals Qiven to Skudent A ore "”’3“” Total [16]

thea those given bo student 8.
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Sticky Note

QWC mark for hydrogen bonds. Students gets all five marks for correctly discussing the solubility of each alcohol, explaining the hydrogen bond interaction with water, the length of the carbon chain and hydrophobic aspect of the longer alcohol. 










11. (a)

(b)

(€)

© WJEC CBAC Ltd.

0] &— on Br and &+ on C attached (1)
Arrow from lone pair on OH to 6+ on C (1)

Arrow from C-Br bond to Br (1)

Correct alcohol + Br™ (1) [4]
(i) Nucleophilic substitution [1]
(iii) The bond breaks and both the electrons go to one of the bonded

atoms/ the bond breaks and ions are formed. [1]
0] Sodium hydroxide in ethanol/ alcohol [1]
(i) Elimination/ dehydrohalogenation [1]

(iii) Structural formulae for but-1-ene (1)

and but-2-ene (1) [2]
A is non-miscible with water/ does not mix with water and B is miscible/ mixes
with water/ is soluble in water (1)
A has a longer carbon chain/ is bigger (1)
Hydrogen bonding (1)
Between the OH in alcohol and water (1)

In large alcohols non-polar/ hydrophobic part of molecule is large / OH is less
significant part of molecule (1) [5]

QWC: organisation of information clearly and coherently; use of specialist
vocabulary such as intermolecular force/ hydrogen bond/ hydrophobic/ non-
polar/ miscible [1]

Total [16]

10
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11. 2-Bromobutane, C,HyBr, is a halogenoalkane that behaves in a similar way to 1-chlorobutane.
(i) Complete the diagram below to show the mechanism for the reaction between
2-bromobutane and aqueous sodium hydroxide. You should include relevant

charges, dipoles, lone pairs and curly arrows to show the movement of electron

(@)

pairs. [4]
OH -
\ Br
\ .
N 7 H
" N (| i
e S N C — C — C — (’_ —
{ (X ‘_(1 -
H H
-
Mooy
Y \L O:H ! | + :Sf ]
[T c - C~- C’- - |C M
H’ VR M
(i) What type of mechanism is shown in (a)(i)? 1]
................... NudLOphildiC. . SUBSHAUBION e
(i)  The reaction involves heterolytic bond fission.
What is meant by heterolytic bond fission? 1]
When. _thé e po~. of.. EJE.C?S{.’DOS.....li&[)\(’.@./;/fo/.../.'..o ...... o
art Nons feares
covedent .. .bemdl., .. both. p.oeve... fo. tha same ofom..

only
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(b) Bromoethane can be converted into ethene.
(i) Name the reagent and solvent needed to convert bromoethane into ethene. 1]
............................................... AU N QXS CLE
(i)  What type of reaction occurs in (b)(i)? [1]
.................................. C ccfa/g/bcwaci&//y
(i) 2-Bromobutane behaves in a similar way to bromoethane in this type of reaction.
When 2-bromobutane is reacted as described in (b)(i) two alkenes that are
structural isomers are formed.
Draw the displayed formulae of these two alkenes. [2]
! | \
C-C- ¢c- C-
I / | !
br }
@
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(c) Two students were each given a different alcohol. They each added their alcohol to water
in a separating funnel, shook the mixture and then left it to stand.

The diagrams show the results.

separating
funnel

Student A Student B

What can be deduced about the alcohols given to each student? You should explain why
[9]

the alcohols behave differently in this experiment.

QWC [1]
JStudent.. A 0QS..GIven...an..alohol. . with....o... arger.
Lachon...choa...ond.... Siudent... .8..wad... Qiven. . as.......
ALCOnOL.... Ith.....or.... Shortes. .. abon..... AL THE............
LESULA..... SAOLO...... HUS....... CLAULSE......40.... . Stuclent.. . AS.....
sepa/cd%y ................ funnel... asyL/vtgz/%/;os/w%o&//ewmw
Sufac. of  the. wate.  wheread. o, Stuclint. B5.
funnel.... the...alohol....hao....diSsolved.... 4..THS.......

..S.o.l.u.b;f.(.[ty......

choun QUL O’ Hyologen  bmds o foWTtHB

behoeen  Hu OH  in” alcBhol and tha #. oty OO
dhe coubon chawn in shucent

of Wk whese GS
p's funnel is +oo rong fo  aliow Hydogen

boncl s  to Form. The ca~hon  Chawn S not
(bl e 1o Hyclregen bond Witk wale -

L
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11. 2-Bromobutane, C,HgBr, is a halogenoalkane that behaves in a similar way to 1-chlorobutane.

(a (i) Complete the diagram below to show the mechanism for the reaction between
2-bromobutane and aqueous sodium hydroxide. You should include relevant
charges, dipoles, lone pairs and curly arrows to show the movement of electron

pairs. [4]

el

, st gH
H Br H H BFrg O\ 4
R '\SF N
H——-clz—c|:—cl:——c[:—~H — - C-Gls *-—7CH5"C“C7-”S’5
l
H H H H H
oH 4
t -
—> (- C -(Hg + &
‘ \
H

(i)  What type of mechanism is shown in (a)(i)? 1]

nucleaphulie  suinselaion.

(i)  The reaction involves heterolytic bond fission.

What is meant by heterolytic bond fission? 1]

© WJEC CBAC Ltd. (1092-01)
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-&-C~- == C=C ¥
(b) Bromoethane can be converted into ethene. C ’ S HE

(i) Name the reagent and solvent needed to convert bromoethane into ethene. [1]

(i) 2-Bromobutane behaves in a similar way to bromoethane in this type of reaction.
When 2-bromobutane is reacted as described in (b)(i) two alkenes that are
structural isomers are formed.

Draw the displayed formulae of these two alkenes. [2]
Rukene modd
Some .
__Z_}./—— F (somay

CHs /C“g -

v only
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(c) Two students were each given a different alcohol. They each added their alcohol to water
in a separating funnel, shook the mixture and then left it to stand.

The diagrams show the results.

separating
funnel

Student A Student B

What can be deduced about the alcohols given to each student? You should explain why
the alcohols behave differently in this experiment. [5]

i CUSQODJ Qﬂg N Total [16]
alcohol 8 ot salubole "as - has Lo long
A cafoen Chagn, SUer fHur Cofbon cxt?kﬁ‘;s
(N a0 chaun Mdnawse: the effedc of O-H
hond %.L\SL 0 woreased dnkoy nmnaolecudald”

Examiner |
only

A0S TS causes B Soldn ko foat on Hu wakd,

A
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11. 2-Bromobutane, C,HyBr, is a halogenoalkane that behaves in a similar way to 1-chlorobutane.

(a) (i) Complete the diagram below to show the mechanism for the reaction between
2-bromobutane and aqueous sodium hydroxide. You should include relevant
charges, dipoles, lone pairs and curly arrows to show the movement of electron
pairs. [4]

"HO. -
_ HO B
H (Bf’f H H N~
. Yy 3
NS | ¢ m oA
H—C—C—C—C—H _— - l i
I C-C
H H H H i%—*gC-—H ! |
E‘l“’ H H
.
H o oW H #
) i ] | ! _
—> H-C—-C—=C-C—H Be
i i i 3
 H ® H
(i)  What type of mechanism is shown in (a)(i)? [1]
............... Nucleophidic sabskibebion
(iii)  The reaction involves heterolytic bond fission.
What is meant by heterolytic bond fission? [1]
hes

...... p).ik&in.a...od_..a..c.ov.e.le.nk“lzaod...wi)em..amzu%-....E&..I)mdma...cd:om;.......

..,..ﬂ&CQ-W.&S.....i)..Q.th....Od‘...‘.HxL..Ql eckrons.in.bhe. boadm

10
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(b) Bromoethane can be converted into ethene.
s¢, () Name the reagent and solvent needed to convert bromoethane into ethene. [1]
....................... Ethandl..cissdved ;o wabero oo
(i)  What type of reaction occurs in (b)(i)? 1]
..................... ELoniabion oo
(iii)y 2-Bromobutane behaves in a similar way to bromoethane in this type of reaction.
When 2-bromobutane is reacted as described in (b)(i) two alkenes that are
structural isomers are formed.
Draw the displayed formulae of these two alkenes. [2]
] , ) 1 I
H-C—0L=(—-C—H (:(wC~§”H
N by o1
H H W H Ro7om
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(c) Two students were each given a different alcohol. They each added their alcohol to water
in a separating funnel, shook the mixture and then left it to stand.

The diagrams show the resuits.

separating
funnel

Student A Student B

What can be deduced about the alcohols given to each student? You should explain why

the alcohols behave differently in this experiment. [5]
) QWC [1]
...l.’r.zsa..o).cah.oifs...8iv.e.n..fbgA..-s.'md.z.n.(:...B‘..o.:g...m.é’.s.ci.bl..e.-..sia...;.\J.akgf.:....i:h...d.cabols..ﬁmea.. o....

stadeak A_are nok_miscible iniwake .f,.a.n.«:)....H»?..(etfcm..Cfgqm.c\.szfmatc...faﬁzﬁ ..........
BQLDJJ.SQ..Q\..O.U..,.GJ.(.-Q]\Oi.SA.C\...‘%jc,{o?z:s..0.17.0m...{S..A‘B.GQAQA.A.[IO..C\...b;jk]:JA...QJQQE(QQEAJJ;MQ.
o.kaa%m_.cJ;cmy.g..l9:89..‘o.osiL'i.v.e..d.'..‘mi.z..d',nr.ms...o.n...H.)e...b\adm.azz\..o.}:omam\{s.oﬂm..A
N to.d.a.m...])O.q).r.oa.u..)n.o,ncls...m{.th.‘.the...lom..foirs..cd:..dz.c_-.(:roas....on...o;cb%m.o.fam;.in...

L).al:en:...m.o,lg,.caal.as...]i\is}..S.h.an).c),.mwn..kf.\ak.o.ﬂ.aJc,.elmirs.‘om..misc}.bfe..[n...uo.['zc.,.bub.

“.\.:L..266:21.&‘.05...H.\z..b.(dd.(o.f)[‘n;.'ic;..}\UA[.O.B,M..EQVNAS..fs..o.ﬁ).cs.ed,.,{)j..ﬂsz.jazjdﬁe. F./mfo.{.c...
.ﬁ,o.r.i:om...chains.....Ibé;...i.on8;:..‘1:&.....bﬁadee.....m.rl:on...Cho,&x,‘.H\.e.,..\e\ss...mj&.ci().la...(:.’.\..z.“.,....

elechdl is in weker. So tha cloohols given bo Student A ose larger Toal10
than those given ko student 8.

12
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11. 2-Bromobutane, C4HBr, is a halogenoalkane that behaves in a similar way to 1-chlorobutane. o
(a) (i) Complete the diagram below to show the mechanism for the reaction between
2-bromobutane and aqueous sodium hydroxide. You should include relevant
charges, dipoles, lone pairs and curly arrows to show the movement of electron
pairs. [4]
H Br H H
[
H—C—C—C—C—H —_—
[ .
H H H H
(i)  What type of mechanism is shown in (a)(i)? 1]
(i)  The reaction involves heterolytic bond fission.
What is meant by heterolytic bond fission? [1]

10
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(b) Bromoethane can be converted into ethene.

(i)

(ii)

(i)

Name the reagent and solvent needed to convert bromoethane into ethene. 1]

What type of reaction occurs in (b)(i)? 1]

2-Bromobutane behaves in a similar way to bromoethane in this type of reaction.
When 2-bromobutane is reacted as described in (b)(i) two alkenes that are
structural isomers are formed.

Draw the displayed formulae of these two alkenes. [2]

11
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(c) Two students were each given a different alcohol. They each added their alcohol to water
in a separating funnel, shook the mixture and then left it to stand.

The diagrams show the results.

separating
funnel

Student A Student B

What can be deduced about the alcohols given to each student? You should explain why
the alcohols behave differently in this experiment. [5]

Total [16]

12
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