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this book, Write the question number against your answer(s).

Dnmiﬂﬂdmugh work in this book. Cross through any work you do not want to be | TOTAL
m ;

In all calculations, show clearly how you work out your answer,

2
d
4
-3
L1
7

Information

= The maximum mark for this paper is 70,
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Magnesium |s In Group 2 of the perodic table,

[0]1].[1] Which types of element react when magnesium reacted with chiorine?

Tick (+) one box,

A metal and a metal /

A metal and a non=-metal

A non-metal and a non-metal

[0]1].[2] wwite the word equation for the reaction when magnesium reacts with chlorine.

1.0 g of magnesium reacted with chlorine to praduce magnesium chloride.

[1 mark]

[1 mark]

Tick {+") one box. /

Balance

Baakar

RLber

Mmﬂﬂe_ﬂm +  Chlatine = ]"n'{umigj-.m Chlsde
WJ

[0[4].[3] hat apparatus was used to measure the mass of 1.0 g of magnesium?

[1 mark]

MU A T



[0]1][4] What mass of magnesium chloride was produced?
[1 mark]
Tick {+") ona box.

Less than 1.0 g

1.0g

More than 1.0 g \/‘

e |E| Magnesium reacts with oxygen to produce magnesium oxide.
Calculate tha parcentage mass of magnasium in magnesium oxide (MgO).
prm— P —
Felative atomic mass (4). Mg =24
-—-_-_-_-_.-

Relative formula mass (M) I'I.E_f::l__f_#_l:l___,

Mags qu}_q{-‘ Pt M‘W s

ﬁ:ﬂ'n’_q}_ |00 = Ryedk U%xim — 6D
-3"“*"-

[2 marks]

Parcentage mass of magnesium = 63.?& -4

Quastion 1 continuas on the next page

Turn over »
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[0]1][8]

Magnesium carbonate decomposes o produce magnesium oxide and carbon dioxide.
The word equation for the reaction is:
magnesium carbonate — magnesium oxide + carbon dioxide
Four students heated 2.00 g of magnesium carbonate for 10 minutes.
Table 1 shows the results.

Table 1

Mass of carbon dioxide produced in g

Student 1 Student 2 Student 3 Student 4 Mean

0.87 0.91 0.50 0.95 x

What is the most likely reason for Student 3's anomalous result?

[1 mark]

Tick {+) one box

The student heatad more than 2.00 g of magnesium carbonate.

The student heated the magnesium carbonate for less than 10 minutes. \‘/

The student used a higher temperature,

Calculate value X in Table 1.
Co not use the anomalouws result.

Give your answer 1o 2 significant figuras,

Mo = e T+ ST ke X ., (R
‘"T?J"m\: r:.i,-ﬁul.u«tﬁh
e mat —_ EJ:':'- B i:-'-'.c'il-ﬁ-- ':5"':15_ < qu‘ &

By

X (2 significant figuresy = O A4 ¢

0 &
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This question Is about electrolysis,

Complete the sentence,

Choose the answer from the box
[1 mark]

S—

gaseous maolten solid

Copper chloride can conduct electricity when in solution or

when fhplken

Figure 1 shows the apparatus used for the slectrolysis of copper chiorde solution,

Figure 1

Powar
supply

£ (=]

Paositiva ) E!Ehﬂl’
elecirode —__ | e

Copper — Megative
ehloride alacirnda
solution —

There are four ions in copper chloride solution:

» Cu®
s G
« H
» OH

.

IBTAT M 1A H G
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ll E Why do Cl™ jons and OH™ ions move fo the positive electrode?
[1 mark]

Brrouse Hoo cle  ngghualy (hoged and |
oppate Unefoes  altadk one ancheC |

[0]2].[3] Where dothe H* and OH" jons come from In the electralysis of
copper chioride solution?
[1 mark]
Tick {+') one bax.

Air

Copper chloride /

Wiatar

<U

[0]2][4] Which len produces a metai? '
[1 mark]
Tick (') one box.

/.
Cu®* ‘V/

ct

H-I

OH"

Question 2 continues on the next page

Turm over
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o ot wrds
i
' [0]2][8] Figure 2 shows the apparatus during the electrolysis of copper chloride solution [
Flgure 2
Powar

supply

Positive
alectrode —
Copper Al
chioride J [ Negative

Describe what s seen at each electrode during the electrolysis of
copper chloride solution.
[2 marks]

Positive eiectrode L Sabbles Ol— (s  de "53;1»&&11

Negative slectrode __Solid,  Ceppe( buaild wp

[0]2][8] 500 em? of copper chioride sollition contains 8.50 g of copper chioride.

Calcuiate the mass of copper chioride in 4I:I 0 cm? of this copper chloride solution.

[2 marks]
0
Mag g Gk = g;' e. m|1¢JLM

Mess i 40" = GOx DOk

= b1
DB\E‘

Masg = 51 a 8

W e



9

Carban can exist in & number of different structures.

m What is the approximate radius of a carbon atom?

[1 mark]
Tick (+) ona box.
v4
0.1 m 0.1 mm 0.1 nm 'l/
[0]2][2] Figure 3 shows an atom of carbon,
Figure 3

Describa the atomic structure of this carbon atom.
You should include the number of electrons, neutrans and protons,

[6 marks]

'::ﬂl'l.-ef{.ﬂ'éf‘r!_ t;'l_ {:L-\-unATiHﬁj‘_
pucens . N e made mpg_&m mes

ond. K peukta)  newkpond.

The pudews @ Cugemaded bn 6 eledione.
7[43& E"LEQHUM c,ie_ mrrmr«ﬁ.;;i i i,—u.-..t:a
Qolle. Tovs oledius ale in  the tnnecihell

i =L PN, i

llue'"'--j\ q" Lﬂ‘&\f’ Q-Llcef ﬂuaﬂ.

_E-ZH, elechonic Shondbie g 2,4
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10

In graphite the carban atoms are hald tegether by bonds,

Figure 4 represents part of the structure of graphite.

Figure 4

Layer of
carbon atoms

P e N . e
= -
= =

[0]3].[3] How many bonds does each carban atom have in graphite?
Use Figure 4.

[1 mark]

Tick (+) one box. /

1 2 3 V; &

[o]3].[4] Whattype of bands hald the carbon atoms together in graphite?

[1 mark]

Tick (+) one bax. /-

Covalent \/

lanic

Metallic

10

|Ef o e F
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11

| [0]3][8] Lubricants allow objects to shide aver sach ather easily,
Suggest why graphite can be used as a lubricant,

Use Figure 4.

the

Each paphite  layec  (on

Do ma! wite

i1 mark]

.51{1{&_ ed A

e

1 1] ] 3 HE'I The two structures represent differapt forms of carbon.
Draw one line from each structure to the form of carbon

Structure

[2 marks] |

Form of carbon |
I

Buckminsterfullerens

T

Diamond

Graphene

Nanotube

Turn aover b
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Sodium and potassium are Group 1 alameants.

III \What Is the name of Group 1 slements?

Tick {+} one box.

Alkall metals :.;

Halogensa

Noble gases

i

[1 mark]

B lunz mesdiCr F

¥
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13

[0]a][2] Figure & represants ihe melting points of Group 1 elements.

Figure 5

I Polassium Cassium

Group 1 elemant

\What is the meiting point of sodium?

[1 mark]

D:

Melting point of sodium = a.xr

Sodium reacts with water to produce sedium hydroxide and hydrogen.

Balance the aguation for the reaction.

1 Na + 2H:0 — 2NaOH + H:

Turm over
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[0]a][4] calculate the relative formula mass (M) of sodium hydroxde (NaOH).
Relative atomie masses (4,): H=1 O=16 MNa=23
s [2 marks]
M M“DH = Mf-'l + Ma + W pie,
- 1T bt
= Yo
Relative formula mass (M= “+O
[0]4].[5] Sodiumand potassium both react with water,
Flgure 6 shows sadium reacting with water,
Figure &
Sodium —__ |
_\-\_\_\_\_‘_\-\_\-‘-'
- |~ Water
Compare what is seen when sodium reacts with water and when potassium reacts
with water.
[4 marks]
The odinm will Hook on lop
! .
Ldalel, B\ mﬁﬂ freuk ok H«JL wiedel o

1 &4

Mot adot oa Bre  Suglute . TH il hee
Mr}a Qdm!muuw wmelk audt-g.a l-he .Sc:cLuLM

?D\'ﬁki‘iwkﬂ‘- Eh) -Pm\- ml—np d He Ln-hlcer
H%‘hﬂ?ﬂ.{ <+ il eack mete Uudﬂﬂj'i@ Thie maant
Lol moe Ldel and oo wie. 34l
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Turn over for the next question
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A student Investigatad the change In temperature when differant masses of zinc were
added to copper sulfate solution

This is the mathod used.

1. Measura the volume of copper sulfate solution using a measuring cylinder,
2. Pour the copper sulfate solution Info a metal container.

3, Add 2 g of zinc.

4. Measura the tampearature of the sofution.

5. Repeat steps 1 to 4 with different masses of zinc.

Figure T shows the apparatus.

Figura 7
— Thermometer
Metal container —___
| Copper sulfate
ZingG - salution

, Give three improvements to the investigation to make the results more accurate.
[3 marks]

1 UL_&Q, A teo e AL CL»L[E- by E:I“g-h‘?_nl':'
hoak  lest

2 D.eu\?e}( e E,:,agj:ne,ﬁm:an#’ mulbple Fmec
onh late He mean ui_ e FE!SM[J&

3 D&iai' G MELEI—L\L I}.J\ =10 -L{bp #ﬂ ‘i'c_t.'-_ca!h

heale Ui

1 6

M G URESTHF

g
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m@ Figura 8 shows part of the measuring cylinder,

Figure B

em? =

90—=

B0-—=
Copper ;_
gulfate B—=
solution | =

B0 —=

What Is the volume of copper sulfate solution in Figure 87
[1 mark]

YVolume = '_'il Z cm?

[0]5].[3] When zinc was added to copper suifate soiution the temperature increased.

Figure 9 shows the reaction profile.

Flgure 8
F
Jinc and
copper sulfate
Energy
Progress of reaction
What of reaction s shown in Figure 97
TR g [1 mark]
Tick (+) one box. /
Endothermic D Exotharmic i E Neutralisation
- : | Turn over »
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Do ok i

Flgure 10 shows the resulls, [

Figure 10

3

i
i
*
4
1
1
i
i
1
1
-
¥
-

&
1

Tempe
change in “C

2044

% 5 CHA T
;i. ,:'I’r MEX b

i
10—
rad Increase in mass HE b Beash
0 2 4 B B 10
Mass of zina in grams

m
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[0]5][4] Determine the gradient of the line in Figure 10,

Lise the aquation!

increase in temperatura in *C
gradient = —
increase In mass In grams

CChanpf kAR (4 marks]
AT=588"C ELw?r_ e Waag Ei

[ -

5m@mk . E.f— =  Eaveel

Gradient = 3*3:5- “Cperg

[0[5][s] Suggestwhy the student should not use more than 10 g of zinc,
Use Figure 10.

You should extend the graph line.
[2 marks]

Ty wote baon 1O, rii J;'Cu:. HMW{_

t}r bee  (oackion b&n—) exteel looc,

F
E’E%

Tum over for the next question

Turn over &
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This question is about the periodic table,

[0]6].[1] Figure 11 shows part of Mendelesv's version of the periodic table.

Figure 11
H
Li Be B c N fs F
Na Mg Al Si P 5 cl
K Ca Ti Vv Cr Mn = |
Cul  2n do|  gel  apteceN
Rb Sr ¥ Zr Nb Mo
Ag Cd in s 5b Te ||Fu Rh Pd

Which group of elements had not been discovered when Mendelesv's varsion of the
periodic table was published?

[:ﬂr-m{:; TJ !rL\t l\\"-laid:a'k (Fager,

[1 mark]

l ! U II AU 2 1Ba88CHF



21

. Figure 12 represents different models of the atom.

Figure 12

[0]6].[2] Which model represents the plum pudding model?

Tick (') one box.

A B c D

[0]6].[3] wWhich model resulted fram Chadwick's experimental work?

Tick (+) one ptx.

[ s[] e[

Question & continues on the next page

[1 mark]

[1 mark]

Turm ovar b
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Potassium has different isolopes,

What is meant by ‘isotopas’?

You should refer to subatomic particles,

[2 marks]

T&&n?ms ofe nromn Hak harve the Sime

_amber o'l— prons Heeir vurdlewsy o

el toms

Table 2 shows the mass numbers and the percentage abundance of two
sotopes of potassium,

Table 2

Mass number Percentage abundance

39 93.1

41 6.9

L

Calculate the refative atomic mass (4;) of potagsium.

Give your answar to 1 decimal place.

Be = 9% B3 WM (41x69)

| o

[3 marks]

a9

Relative atomic mass (1 decimal place) =

&9

Do e vwlts
oiifaira tho

TR A LHsRRGHF
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Turn over for the next question -

Turn over b
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Acids react to produce salts.

Universal indicator is added to water and then nifric acid = added to the mixture,

Give the colour change when nitric acld s added to the mixture of
universal indicator and water,

Tick {+) one box.

Elua to red

Green to purple /

Green to red v

Red to purple

What happens (o the pH of water whan nifric acid (= added?

Tick (+) one box. /
Decreases ‘I//

Stavs the same

Increases

What is the state symbol for nitric acid?

[1 mark]

[1 mark]

[1 mark]

(a9)
Va

3 4

1B N 1 BAERCHF

2 i il

pox
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Dt ik
ol [

Zine carbonate reacts with nifric acid, box

The word equation for the reactlon |s:

zinc carbonate + nitric acid — zine nitrate + water + carbon dioxide

white salid colourless
solution

[0]7].[4] Give two observations that would be made when zinc carbonate Is added ta nitric acid
until the zinc carbonate s in excess.
[2 marks]

1£an5®. :

2 Lakide  ud Lﬂ_lrlc o) the baftoun

[0]7].[8] The farmula of the zinc ion is Zn®*
The farmula of the nitrate ion s NOs

What is the formula for zine nitrate?
[1 mark]

Tick (+) one box,
Zn(NOs)z D-/
ZnaNOy
En;mﬂﬂ;

Question 7 continues on the next page E

Turn aver &
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= : ity
l 0| ?Jl 6| Acids react with Insoluble metal oxldes to produce salls. b
Plan a method o produce 8 pure, dry sample of the soluble safl copper ahiloride from

an scid and a matsl oxido
{6 marks]

B Sluen o LU&FQ hlate aCd  Saeuld
be Pommﬁ W E chef. ”Ellf?; ‘:M L
£ | o L ocde (e . addod.
o o TR il o i
e Coppl sde © in excese. 7brs Saeuld
e Gaied  and fhea He mindue Rlbaed
\o wmswe He extex (o ot e
(h A v then pes mibes s
O\ Pl P didn . 7l " B fpﬁ-*ﬁ bealed
Wik w “Rokel path o elechiz heddor
Tz i) Eﬁmp:{&e: Heo ﬁe,mm‘wim ,HAL'W\,

{\,'Erfl__.ﬂ'i:,ﬁ\j 5[5 uéﬂ‘m’g c;i. pate Cn:ﬁiﬁf{limh

B

END DF QUESTIONS
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