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1

Answer all questions in the spaces provided.

(a) Magnesium nitrate, Ma(MNOy)., is very soluble in water. When a hot saturated solution of
magnesium nitrate is cocled, crystals of the hydrate, Mg(NO,)..6H,0, are formed.
In the erystals, s water molecules bond to each Mg ion, and some of these water maleculss
are also bonded to the nitrate ions.

(i} Suggest the type of bonding that occurs between
H,0 and Mg®, bt bed

H,0 and NO,-. 'Mlmi-m

{lij Describe the arrangement of the water molecules arcund the Ma™ ion.

ectohadmls
(il Describe In detail what you would observe when crystals of Mg(NO,),.6H,0 are heated in
a bailing tube, gently at first and then more strongly.
Write equations for any reactions that occur,
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(iv) Caloulatethe pemanlaga_lg_ahg_ig mass when Mg(NO,),.8H,0 is heated strongly to constant
mass, .

Mol woss o L‘SUMQL SCH0 = M3+ 2 Mra] + i.[lﬂaj

g 114
Moo mws 4 fﬁo < 43+l = soz
1563 - 40.3

= ﬁfﬁ“’}ﬂjb Iue.s = e gy,

1563,
= B3 %

percentage loss = ﬂi 9% [2]

1(a)(i)

1(a)(ii)

1(a)(iii)

1(a)(iv)

1(b)

1(c)
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(0|
(a)(l)

m MIDDLE Low

Mark scheme
dative (covalent) or coordinate
Hydrogen / H (boding)

[2]

(a)(ii)

octahedral

[1]

(a)(iii)

Mg(NO,),.6H,0 - Mg(NO3)2 + 6H20
Mg(NO,), > MgO + 2NO, + % O,

any three of

(solid) dissolves / turns to liquid
condensation on tube

white solid (forms / remains)

brown fumes (evolved)

gas formed that relights a glowing splint

[4]

(@iv)

M values: Mg(NO,),.6H,0 = 256.3 MgO = 40.3

or
(loss in molar mass = 256.3 - 40.3 =) 216

percentage loss = 100 x 216/ 256.3 = 84.3 / 84.4% [2]

cat)-ionic radius / ion size increases (down the group)

less polarisation / distortion of nitrate ion / NO, [2]

(c)

2AgNO, —» 2Ag + 2NO, + O,

[1]
[Total: 12]

EXAMINER

COMMENTS

MARK
SCHEME




(b} Explain why the Group 2 nitrates become more stable to heat down the group.
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(c) Magnesium nitrate and silver nitrate, AgMO,, décompose on -heating to produce the same
gases. Silver nitrate also producés siiver metal.during decompaositian,
Wirite an equation for the decdmposificn ofAgNCy,
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[Total: 12]
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any three of
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brown fumes (evolved)
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group)
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Answer all questions in the spaces provided.

1 (a) Magnesium nitrate, Mg(NO.),, is very soluble in water. When a hot safurated solution of Your
rrleEmsym.ﬂﬂ.riij_ dy crystalsof the-hydrabe Md (N0 6,0 ar formed. Mark Q1 Mark scheme
I:m also bnnda?mw;l:rnmﬂﬂ: band 1o each Mg™ ko, and 2ome of theee water molecuiss (a)(l) dative (covalent) or coordinate
’ 1(a)(i) Hydrogen / H (boding)
(il Suggest the type of bonding that cceurs. batwesn | 2]

H,0 and Mg®, ... W Lozeqelirate. ‘5"1"5{‘9’ (a)(i) | octahedral [11
Ha0 H,0 and NOy~. ..........Cowafeat, m?;

@ )
. t o e o 1(a)(ii) (a)(iii) | Mg(NO,),.6H,0 -~ Mg(NO3)2 + 6H20
| {ii} Describe the gement of th lecuias vl 4 *lan.
ﬂH W aran P ot waler motee ared I Mg(NO,), > MgO + 2NO, + % O,
B R : i any three of
{iii} Describe in detall what you would cbserve when crystals of Mg(NO,),.8H,0 are heated in (solid) dissolves / turns to liquid

a boiling tube, gently at first and then more 3“'-""'9'!’ 1(a)(iii) condensation on tube

white solid (forms / remains)

..... At .ﬁfﬁf, sohen.. ﬁ? ANO3), 1 B0 ang. W Steam. wautel.... . brown fumes (evolved)

e seen. . on. . %ﬂ_ﬁ Fa.. _&@%‘ﬁégfﬁ e gas formed that relights a glowing splint [4]
are. (aiv) | M, values: Mg(NQ,),.6H,0 = 256.3 MgO = 40.3
..... o lelyialid..... M
S W ‘5&%&':_—-‘—%.{4“@4}3 7 ‘-"&O ‘}J 1(a)(iv) (loss in molar mass = 256.3 - 40.3 =) 216
 uihen. huated &'ﬁ% a. mw & wen_an th aﬂﬁ"k— percentage loss = 100 x 216/ 256.3 = 84.3 / 84.4% [2]
2 .. e
; $55 { (b) cat)-ionic radius / ion size increases (down the group)
ﬁ.‘l‘.&!ﬁ? ?’ .. .. ’2 wm}i i“p,;%ﬁm % gm less polarisation / distortion of nitrate ion / NO, [2]
. Wbich. haa.a.shovg.. Sl
) 2 H, 41 1(b) (c) 2AgNO, - 2Ag + 2NO, + O, (1]
(iv) Calculate the percentage loss in mass when Mg{NO,),.6H,0 is heated strongly.ta constant [Total: 12]
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b} Explain the Group 2 nitrates be t
ib) Explain why oup 2 nitrates become more s Ehlatoheatdmmagmup

aduen
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(e} Magnesium nifrate and silver nitrate, AgNO,, decomposs on heating to produce the same
gases. Silver nitrate also produces s:l-.-ar metal during decomposition.
White an equation fur th-a demmpmltlnn of AgO..

ﬂ?gﬁm} = A . A ANea .Ox... e (1]

[Total: 12]
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1

Anzwer all questions in the spaces provided.

(a) Magnasium nilrate, Mg(NQ,)., is very soluble in water. When a holt saturated solution of
magneshum nitrate [s cooled, crystals of the hydrate, Mg{NC,)..6H,0, aré formed.
In the crystals, sic water molecules bond fo each Mg* fon,.and some of these water molecules
are also bonded to the nitrate fons,

{I) Suggest the type of bonding that occurs betweaen

H,0 and Mg, nGokive  eol covalewk bend .
H,O and NO-. LdeUjE“bmdlzl

{iiy Describe the arrangement of the water malecules around tha Mg ian.

........... .ﬂnoﬁkﬂ;bandrﬂs.lﬁw-%‘ﬁ 1]

{iii) Describe indetail what yvou would observe when crystals of Mg(NO,),.6H,0 are heated-in
a bolling tube, genlly al first.and then more strohgly.
Write equations for any reactions that ocour.
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{iv) Calculate the percentage loss in mass when Ma(NOQ,),.6H,0is heated strongly to constant
mass. N}j (MDY -eHeo —% mj”+ 2 8Oy +GHD
‘percentage loss = :L % [2]

1(a)(i)

1(a)(ii)

1(a)(iii)

1(a)(iv)

1(b)

1(c)
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(a)(ii)

octahedral

[1]

(a)(iii)

Mg(NO,),.6H,0 - Mg(NO3)2 + 6H20
Mg(NO,), > MgO + 2NO, + % O,

any three of

(solid) dissolves / turns to liquid
condensation on tube

white solid (forms / remains)

brown fumes (evolved)

gas formed that relights a glowing splint

[4]

(@iv)

M values: Mg(NOQ,),.6H,0 = 256.3 MgO = 40.

or
(loss in molar mass = 256.3 - 40.3 =) 216

3

percentage loss = 100 x 216/ 256.3 = 84.3 / 84.4% [2]

cat)-ionic radius / ion size increases (down the

less polarisation / distortion of nitrate ion / NO,

group)
[2]

(c)

2AgNO, —» 2Ag + 2NO, + O,

[1]
[Total: 12]
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{b) Explain why the Group 2 nitrates become mare stable to heat down the group,

B e 90 Ao M LAl lbwie size
. Your
nerease... g dl. uﬂmn& oll | hwueoses  so Mark Q1 Mark scheme
l’hﬂﬂ b less Q&..H.Tﬂd’\(‘“ ﬁﬁ n :;ﬂd} ’l:l?h?liﬂ}‘m (a)(l) dative (covalent) or coordinate
"""" 1(a)(i) H -
M ydrogen / H (boding)
Aeweases. o laMice mur‘] j bjd 21
cﬂt:rj jc}euwa (@)i) | octahedral ]
{c) Magnesium nitrate. énd silver nitrate, F..gNi:},, decompose am heating to produce the same 1(a)(ii)
gases, Silver nitrate also producss silver metal during decompasition. - (a)(iii) Mg(NO,),.6H,0 - Mg(NO3)2 + 6H20
Wilrite an equation for the decomposition.of AgND,. Mg(NO,), > MgO + 2NO, + %2 O,
AGNOs T2 AT A NOS any three of
_ (solid) dissolves / turns to liquid
Tiatal: 12] condensation on tube
g 1
G white solid (forms / remains)
brown fumes (evolved)
gas formed that relights a glowing splint [4]
(aliv) | M values: Mg(NO,),.6H,0 = 256.3 MgO = 40.3
or
1(a)(iv) (loss in molar mass = 256.3 - 40.3 =) 216
percentage loss = 100 x 216/ 256.3 = 84.3 / 84.4% [2]
(b) cat)-ionic radius / ion size increases (down the group)
less polarisation / distortion of nitrate ion / NO, [2]
1(b) (c) 2AgNO, —» 2Ag + 2NO, + O, [1]
[Total: 12]
1(c)
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