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Section A — Multiple Choice Questions (MCQs)

1 Which molecule contains exactly two single covalent bonds?

A Ci; B CH, C HO D HCI
2 The diagram shows some changes of state.
P Q
/_—“-\ /__—“-\
solid liquid gas
\-____/ ‘--._____—-/
R S

Which words describe the changes of state, P, Q, R and S?

P Q R S
A freezing boiling melting evaporation
B melting evaporation freezing condensation
C melting sublimation freezing evaporation
D sublimation evaporation melting condensation

3 Sodium reacts with chlorine to form sodium chloride.
Which statements describe what happens to the sodium atoms in this reaction?
1 Sodium atoms form positive ions.
2 Sodium atoms form negative ions.
3 Sodium atoms gain electrons.
4

Sodium atoms lose electrons.

A 1and3 B 1and4 C 2and3 D 2and4
4 What is the relative formula mass of ammonium nitrate, NH;NO;?

A 80 B 108 Cc 122 D 150

5 Four statements about the arrangement of particles are given.

1 Particles are packed in a regular arrangement.
2 Particles are randomly arranged.
3 Particles move over each other.
4  Particles vibrate about fixed points.
Which statements describe the particles in a solid?

A 1and3 B 1and4 C 2and3 D 2and4
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6 Q and R are elements in the same period of the Periodic Table.
Q has 7 electrons in its outer shell and R has 2 electrons in its outer shell.

Which statement about Q and R is correct?

A Qis a metal and R is a non-metal.

B Qand R have different numbers of electron shells.
C Risfound to the right of Q in the Periodic Table.

D The proton number of R is less than the proton number of Q.
7 Which electron arrangement for the outer shell electrons in a covalent compound is correct?

A B c D
XX LLJ XX o0 o0
H¥Cis XH3Cls HXN%H HIN%H
LA XX LL ] Xe Xe
H H

8 Which element does not form a stable ion with the same electronic structure as argon?
A aluminium
B chlorine
C phosphorus

D potassium

9  Graphite and diamond are both forms of the element carbon.

Which row shows the number of other carbon atoms that each carbon atom is covalently bonded
to in graphite and diamond?

graphite | diamond
A 3 3
B 3 4
c 4 3
D 4 4

10 Diagrams R, S and T represent the three states of matter.

o O
O O

R S T

Which change occurs during freezing?

A R—>S B ST C T->R D T—>S

Sample Paper SuperNova School 2019 - 20



4

11 A student needs to measure 22 cm? of water at 40°C.

Which apparatus is required?

A beaker and stopwatch
B beaker and thermometer
C measuring cylinder and stopwatch

D measuring cylinder and thermometer

12 Which method is used to obtain a concentrated solution of ethanol from a dilute solution of
ethanol dissolved in water?

A crystallisation
B distillation
C filtration

D paper chromatography
13  Which definition of isotopes is correct?

A atoms of the same element that have the same number of electrons and nucleons

B atoms of the same element that have the same number of neutrons and protons

C atoms of the same element that have the same number of protons but a different number of
electrons

D atoms of the same element that have the same number of protons but a different number of
nucleons

14 The electronic structures of atoms Q and R are shown.

@ ®

Q and R form an ionic compound.

What is the formula of the compound?

A QR; B QR C QR D QR
15 Which two gases each give the same result for the test shown?
test gas 1 gas 2
A damp blue litmus paper ammonia chlorine
B | damp blue litmus paper ammonia oxygen
C lighted splint hydrogen chlorine
D lighted splint hydrogen oxygen
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16 Which statement about oxides is correct?

A A solution of magnesium oxide has a pH less than pH 7.
B A solution of sulfur dioxide has a pH greater than pH 7.
C Magnesium oxide reacts with nitric acid to make a salt.

D Sulfur dioxide reacts with hydrochloric acid to make a salt.
17 Which methods are suitable for preparing both zinc sulfate and copper(Il) sulfate?

1 reacting the metal oxide with warm dilute aqueous sulfuric acid
2 reacting the metal with dilute aqueous sulfuric acid

3 reacting the metal carbonate with dilute aqueous sulfuric acid

A 1,2and3 B 1and2only C 1and3only D 2and3only
18 Two separate tests are done on separate solutions of compound X.

1 Addition of aqueous sodium hydroxide forms a green precipitate that dissolves in an
excess of aqueous sodium hydroxide.

2 Addition of dilute nitric acid and aqueous silver nitrate forms a white precipitate.
What is compound X?
A chromium(III) carbonate
B chromium(III) chloride
C iron(ll) carbonate

D iron(Il) chloride
19 Which statement about the Periodic Table is correct?

A Elements in the same group have the same number of electron shells.
B It contains elements arranged in order of increasing proton number.
C Metals are on the right and non-metals are on the left.
D The most reactive elements are at the bottom of every group.
20  Chlorine, bromine and iodine are elements in Group VII of the Periodic Table.

Which statement about these elements is not correct?

A The colour gets darker down the group.

B The density increases down the group.

C They are all gases at room temperature and pressure.
D

They are all non-metals.
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Section B —Structure Questions
1 Flerovium, FI, atomic number 114, was first made in research laboratories in 1998.

(a) Flerovium was made by bombarding atoms of plutonium, Pu, atomic number 94, with atoms of
element Z.

e The nucleus of one atom of plutonium combined with the nucleus of one atom of element Z.
e This formed the nucleus of one atom of flerovium.

Suggest the identity of element Z.

.............................................................................................................................................. [1]
(b) In which period of the Periodic Table is flerovium?

.............................................................................................................................................. [1]
(c) Predict the number of outer shell electrons in an atom of flerovium.

.............................................................................................................................................. [1]

(d) Two isotopes of flerovium are ?%F[ and 2**F 1. The nuclei of both of these isotopes are unstable
and emit energy when they split up.

(i) State the term used to describe isotopes with unstable nuclei.

(ii) Complete the table to show the number of protons, neutrons and electrons in the atoms of
the isotopes shown.

isotope number of protons | number of neutrons | number of electrons

286':1

289Fl

(2]

(e) Only a relatively small number of atoms of flerovium have been made in the laboratory and the
properties of flerovium have not yet been investigated.

It has been suggested that flerovium is a typical metal.

(i) Suggest two physical properties of flerovium.

T e e ettt e e e e e e e e
2 ettt e et ettt eeaeeate et e et eteeaeeheeeaeeeteaeeeeete et e aee et e eneateenaeeaeeseanneans
(2]

(ii) Suggest one chemical property of flerovium oxide.
....................................................................................................................................... 1]
[Total: 9]
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2 Many organic compounds, such as alcohols, carboxylic acids and esters, contain the elements
carbon, hydrogen and oxygen only.

(a) Compound R has the following composition by mass: C, 60.00%; H, 13.33%; O, 26.67%.

Calculate the empirical formula of compound R.

empirical formula=............................. [2]

(b) Compound S has the empirical formula C,H,O and a relative molecular mass of 88.

Calculate the molecular formula of compound S.

molecular formula=..........................L [2]

(c) All sodium salts are soluble in water. All nitrates are soluble in water. Barium carbonate is
insoluble in water.

Describe how you would make a pure, dry sample of barium carbonate by precipitation.
Include:

e the names of the starting materials
e full practical details
e achemical equation.

.............................................................................................................................................. [5]
3 Nickel, copper and zinc are three consecutive elements in the Periodic Table.
(a) Nickel and copper are transition elements.
State three chemical properties of transition elements.
.............................................................................................................................................. [2]

[Total: 11]
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