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= Pencil should anly be used for drawing. 5
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This guestion is about the perodic table,

[0]1].[1] Figure 1 shows part of Mendeleev's version of the periodic table.

Figure 1
H
Li Ba B C M
Ma Mg Al s
K Ca S i W Cr MR
Cu Zn R Se 1 bty
Rb Sr ¥ ar Mb Mo
Ag Cd In Sn sh Te j|Fu Rh Pd

YWhich group of elements had not been discovered when Mendeleev's version of the

periodic table was published?

T T S

[1 mark]

1B unE B4 8'CHH
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Figure 2 represents different models of the atom.

Figure 2

|l:|| 1||E| Which model represents the plum pudding model?
[1 mark]
Tick (+) one box /
A | B|v] ¢ ‘ D '
E| Which model resulted from Chadwick's experimental work?
[1 mark]
Tick () one bo:
A B ‘ c D
Question 1 continues on the next page
Tum over b
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Do ol meker
cugshches fhis

Potassium has different isotopes. o

[0]1].[4] Whatis meant by ‘isotopes’?

You should refer to subatomic particles,
[2 marks]

S obopes ce  aoany that hawe the
Soome  umber 4 pu‘rw w, Hheir fuaclews
é‘r NewXrony

‘LE Table 1 shows the mass numbers and the percentage abundance of two
isotopas of potassium.

Table 1

Mass number Percentage abundance

39 93.1

a1 6.9

Calculate the relative atormic mass (A,) of potassium

Give your answer 1o 1 decimal place,

A = 3axa3) )+ (e a

0=

[3 marks] |

9. 38

1

Relative atomic mass (1 decimal place) = _8&1. L .

o &
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[0]2][2]

[o]2]f3]

AN

Acids react o produce aalts,

Universal indicator s added to water and then nitric acid is added 1o the mixture.

Give the colour change when nitric acid is added to the mixiure of
universal Indicator and water,

Tick (+') one box

Blue 10 red

Green to purpla

Green to red L‘/

Red to purpie

What happens to the pH of water when nitric acid is added?

Tick (+) one box.

Decreases 1_/

Stays the same

Increases

What s the state symbal for nitric acid?

[1 mark]

[1 mark]

[1 mark]
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[0]2][4]

o7

Zinc carbonate reacts with nitric acid.

The word equation for the reaction is:

zinc carbonate + nitric acid - zinc nitrate + water + carbon dioxide

white sofid colourless
sciutian

Glve two observations that would be made whan zinc carbonata iz added to nitrle acid
undil tha zinc carbonate is in axcess,
[2 marks]

1 (O QGes Eﬂgﬁ_b&h_&m&b_

2 Wkike  Shd wenld bt Jeund, ak e
ol =

The farmula of the zing ion Is Zr*
The formtita of the nitrate lon is MOy

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

Tick (v) one box.

ZANCy

7

Zn{MNOs); L]

ZngNDy

Zna(NOa)z

Question 2 continues on the next page

Turn over =
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[0]2][8] Acids react with insoluble metal oxides to produce salts b

Flan a method to produce a pure, dry sampie of the soluble sall copper chioride from

an acld and a metal oxide,
6 marks]

Wieine. hudssclon. aak Shasd) be
{?c:mn.}:k T.ugm o Suibble Condwanec, 7o
= oxide  heull be addol.

A fot bet Seuld all olmolve . Euestuly
the Copper oade Wl hnwe been added o™
extest and no mete will dRdia. Zhan
bolom.  d Bee  conbainer. Jlo adsen |
misdde  Should Hren be Ilﬂ:m} lo pwone
Hre extess coppl oade. One dene,
warb_ Shabren. Should be placed
U an Kenky dig and  Gently,
[ N =y

Wit Eﬁamkc_ﬁﬂ,_(f_m&;;_ we  end

Mo Coggtady lesicle .
e )
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Turn over for the next question
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[ol3][1]

[o]s][2]
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10

This quasticn s about energy change.

A student investigated the temperature change when 10 g of ammonium nitrate was
added to 100 em? of water.

This is the method used.

z
8
3

1. Maasure the temperature of 100 cm® of water.
2. 4dd 10 g of ammonium nitrate,
3. Stir once.

4. Measure the temparature of the solution avery minute for 7 minutes.

Figure 3 shows the apparatus.

Figure 3

— Tharmoametar

Glass beaker

—— VWater
Ammonium nitrate ___|

Whal is the dependent variable in this investigalion?
[1 mark]

Tmm}rﬁﬂr

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

The &'f,\qre.ﬁmm!l' Cld be Coufied cnk

W B ..Urqrg,f_m_.w_gﬂpv]-\; heep He Lh-u.}:l-ﬂ-

2 B bk “Could be added bes ki:r_@p‘-_»mi
ook Less.

1 Cepeak the expofimedt maulbiple Yomes s

BN kA e T H

!



1

| _ Figure 4 shows the results. %

| e R SRR it
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15 L=

14 L
0

Time in minules

Explain the resuits.
[4 marks]

Mﬂﬂ-ﬁs ,_75.5- T becone AEQUM
oponiwa Mt B an g@h&;rm
process. Prllel |6 minuek the lewpetadice

U Clgeiel “Lﬁﬂh (LEN 'E-M_nu kﬁwﬁ
4&&}3% ,ﬁ.-m ke i»-xi‘{'mntb-'\{_‘}_t

Quastion 3 continues on tha next page

Tum ovar &=
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= , preriin
| 0 | 3 | |i] Craw a reaclion profile for an excthermic reaction, bor
You should [abel:
« (he energy leved of the reéactants and of the products
+ the activation anargy
« the overall energy change.
[4 marks)
Prffuadnsd
Energy |
e et ...Un 'E"B:,
| e
Progress of reaction 1

M
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Turn over for the next qguestion
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15
Steeel 12 an alkoy af iron and carbon

[0 4].[3] Explain why steel is harder than inan

C:a-ﬁoc:ﬁ. abows anrd Tren Torr =l
differeat  Ses. P Sreel T a midve
:ﬂr T and Cabon, the (oyges ﬂf— Fov
Tens oo ddtorted the Coloeon. Thw
means Hre L-ﬁw Conk IRde  oveleocds ke

3?“\8 Ueel W __E"rrh/cj\fi

[0]a]]a] tronisalloyed with carbion and ather metals to make stalnless sieel

[3 marks]

A stalnlees stasl lork contains T1,92% o,
—

Tabla 2 showes the mass of each alemeant in e fork

Table 2
| Elament Ircari | Carbon Chramlum Mitke!
Mass of alemant in g X | (.05 10,44 550
Galaulate the mags of iran (X) in tha fork,
[4 marks]

Miss olber elomenl = ©.05 Ho 44+ 5.40

4.1.» Maag = Joo- F).92 = TR.0KG
mosg o o = 16T o = Bl
2X.08

%
Maxe 8 Tem = 580l x ©0-FH5L ]
= 4172, x= 4L.32 ¢ [ ]

Turn avear
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[0]6].[3] Hydrogen gas and axygen gas are produced when sodium sulfate solution

iz elactrolysed.

Explain how axygen gas is produced in the electrolysis of sodium sulfate solution.
[4 marks]

Wakec mileaidas ofe broltea  dasn ok
e eleduads o ,:'-af-*-ﬂ H* amd OH 7Tena.
The oW Jens  ote the altpukel

le  Be potifi-e eledrode . Hese theu
EP

S S frl

D ol wiie
DLES I [N

Turn over for the next question
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[0]6][2] The student repeated the experiment without a lid on the crucible
Suggest why the mass of magnesium oxide produced would be different without a lid
on tha crucible.

[2 marks]

El Copper reacts with oxygen to produce copper cxide.
63.5 g of copper produces 79.5 g of copper oxide.

Calculate the mass of copper oxide produced when 0.50 g of copper
reacts with axygen. e
Give your answer to 3 significant figures.

[3 marks]
Tacreree o waus = (3457 635)x0.8
| Pec Dnown = 0.62592%,,

Mass (3 significant figures) = &+ G2t g

Questlon 6 continuas on the naxt page

Tum over »
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3 - [ia poif write

EI lran reacts with oxygen to produce an oxide of ron.
0,015 moles of iron reacts with 0.010 moles of axygen gas (Ds). |

—

Determine:
« the formula of the iron oxide producad
= the bafanced symbol equation for tha reaction

0.015. &.0le )
N FZ_;-, 1
Fe O

[4 marks]

r
-

Formula of iron oxide = E_-: O

—

Balanced symbal equation

AFe. + Z.C‘L"'? E;Qg-

l 0 AL 2 BT
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[0]7] Methane, ethane, prapane and butane all react with oxygen to produce carbon dioxide
and water.

! 0 | 7 |,E Suggest why a mixture of methane and oxygen doas not react at room temperature,

Angwer In tarms of particles.
[2 marks]

Tla mebtbane and 0,  pestitles
wilh  Cllide o) vamm bak
vt o e %mﬂk E.I-'\_-Efﬂﬁ le et

| (1] | 7 HEJ Table 3 shows the energy released when methane, ethane and propane react
o with oxygen to produce carbon dioxide and water,

Table 3

~ Compound reacted with oxygen

Methane Ethane Fropane

|

Formula of compound CHa CaHs CaHs

Energy released in kJ/maol G480 1180 1640

T )
A B S s 4= o

Predict the energy released when butane (CuH.o) reacts with oxygen to produce
carbon dioxide and water.
[1 mark]

|64 + 480 = 2 we k< [l

Energy released = €122 kiimol

2 2

R 2 1 DR H
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El Propane reacts with oxygen to produce carbon dioxide and watar.

Tha displayed formula equation for the reaction |s:

H
|
—C—H +50=0 —> 30=C=0+4 H—O—H

|
H

I
I—0—I
I—0O—I

The reaction is exotharmic,

In the reaction, tha energy released when forming new bonds is 1640 kJ/mol greater
than the energy needed when breaking bonds. -

Table 4 shows bond energies.
Table 4
Bond H-C C-C O=0 C=0 O-H
Bond energy in kJ/imol 410 X 500 740 480

Calculate the C—C bond energy (X).

Ponds Rohen = S@i0) ¥ 5(50) + Lx

[ marks]

Geonds erd = bW+ BWbO) = ﬁl?_c:v;lrﬁm‘li

@3 Moo = Allo-— 690

= (480 hymdt
6480= J(4io) + S5yt

(U0 = Xroo+ 1500 +ix
T2 = Foo

ye= 350 ks gl >

X=_ OO0 kiimol

END OF QUESTIONS
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