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Answer all the questions.

series

(@) The diagram shows the Periodic Table.
Complete the labels on the diagram.
Choose words from this list.
element group metal period
Each vertical column is called a
Y H He
Li [Be B|C|N|O|F |[Ne=
Na|Mg Al|Si|P|S |CI|Ar

K |Ca|Sc|Ti| V |Cr|Mn|Fe|[Co|Ni|Cu|Zn|Ga|Ge|As|Se|Br|Kr

Rb{Sr| Y |Zr |Nb|Mo|Tc |Ru|Rh|Pd|Ag|Cd|In (Sn(Sb(Te| | |Xe

Cs|Ba|La*|Hf |Ta| W [Re|Os| Ir | Pt (Au|Hg| Tl [Pb|Bi|Po|At|Rn

Fr |RalAc*| Rf IDb|Sg(Bh|{Hs|Mt|Ds|Rg

(b) Complete the information about calcium.

Use the Periodic Table on the back page to help you.

name calcium
group
symbol Ca
atomic (proton) number

© OCR 2010

Each horizontal row
is called a

[1]

1]



(c) The diagram shows some of the elements in the Periodic Table.

(i)

(ii)

© OCR 2010
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transition

elements

Which element has properties that are most similar to calcium?

Put a around the correct answer.

carbon gallium magnesium

Which element is a non-metal?

Put a around the correct answer.

carbon gallium magnesium

potassium

]

potassium

1]
[Total: 4]
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2 Liz makes some notes about the properties of some elements in Group 1.

Group 1

4

lithium

Li

sodium

Na

Lithium
Atomic number: 3
Melting point: 181°C
Density: 0.53g/cm3

potassium

K

rubidium

Rb

Rubidium
Atomic number: 37
Melting point: 39°C
Density: 1.53g/cm3

Sodium

Atomic number: 11
Melting point: 98°C
Density: 0.97g/cm3

(@) Explain how Liz could use her notes to predict the properties of potassium.

© OCR 2010



5

(c) This is the information for lithium on the Periodic Table.

7/
Li

lithium

3

Complete the sentences about the structure of a lithium atom.

Choose words from this list.

electrons elements ions molecules neutrons protons

The shells around a lithium nucleus contain three ..........ccccccoieiiiiiiiiiinnnnes
The central nucleus of the atom is made up of three .........ccccccciiiiiiiiinnnnnnn,

aNd fOUN ..eeeeie s

[2]

[Total: 6]
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Some types of car batteries contain metals such as lead.
(a) Lead can be extracted by heating lead oxide with carbon.
The equation shows what happens when lead oxide is heated with carbon.
PbO + c — Pb + CO
(i) Which statement about the reaction is true?

Put a tick (v') in the box next to the correct answer.

The reaction involves only oxidation.

The reaction involves only reduction.

The reaction involves both oxidation and reduction.

The reaction does not involve either oxidation or reduction.

]
(ii) Which other metals can be extracted by heating their oxides with carbon?
Put a around each of the two correct answers.
aluminium copper potassium sodium zinc
[2]

Some car batteries also contain small amounts of other metals including lithium and calcium.
(b) Lithium cannot be extracted by heating lithium oxide with carbon.
Which of the statements gives the best reason for this?

Put a tick (v') in the box next to the correct answer.

Lithium metal reacts with water.

Lithium oxide is ionic.

Lithium is very reactive.

Lithium oxide has a very high melting point.

]

© OCR 2010
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(c) Calcium can be extracted using electrolysis.
Complete the passage about the extraction of calcium.

Choose words from this list.

electrodes evaporates ions melts

molecules negative neutral positive

Calcium oxide is heated until it .........ccooveveeeeeeieeeiieeeenn.. .

This allows the ........cccccceceiiines to move.
During electrolysis calcium metal collects atthe ................ooeeeeeiiii i, electrode.
Oxygen gasismade atthe .........cccccoevciiiieeeenennnns electrode.
[3]
[Total: 7]
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Proteins in the human body are formed from amino acids.

The diagram shows the structure of an amino acid.

|
H—(|)—H
H 0
N—C—c”
H | on
H

The table below shows some information about the elements in the amino acid.

Complete the table by filling in the three empty boxes.

name of element number of atoms in molecule percentage (%) by mass
carbon 3 40
oxygen 2 36
.............................................. 1 1 6
hydrogen ..........................................................................................

© OCR 2010
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Space probes have gathered data about the atmosphere on Mars.

The table compares the gases in the atmosphere on Mars and on Earth.

name of gas percentage (%) percentage (%)
in atmosphere on Mars in atmosphere on Earth
carbon dioxide 95.3 less than 1.0
nitrogen 2.7 78.0
argon 1.6 0.9
oxygen 0.2 20.7

(a) Putticks (v) in the correct boxes to show whether each gas is an element or a compound.

name of gas element compound

carbon dioxide

nitrogen

argon

oxygen

[2]
(b) Look at the table.

Describe two ways that the atmospheres of Mars and Earth are similar and two ways that
they are different.

.............................................................................................................................................. [4]
(c) The percentages in the table for gases on Mars do not add up to 100%.
Suggest a reason why.
.............................................................................................................................................. [1]
[Total: 7]
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Eve carries out an experiment.
She adds 25cm? of dilute hydrochloric acid to limestone chips (calcium carbonate).
Every 30 seconds she records the total volume of gas that has been given off.

gas syringe

conical flask

limestone chips and 25 cm3 dilute hydrochloric acid

The table shows her results.

timeins total volume of gas in cm?®
0 0
30 80
60 120
90 140
120 150
150 150

(@) (i) How long does it take for the reaction to finish?
ANSWET et i e e eeeeceetee e e e e e e e e e e e e e e eeenens s [1]

(ii) Lumps of limestone are left in the flask after the reaction has stopped.
Why does the reaction stop?
Put a tick (v') in the box next to the correct answer.

The temperature cools during the reaction.

All the gas has been used up.

All the acid has been used up.

The limestone chips become unreactive.

]
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(b) During the reaction, solid calcium carbonate reacts with dilute hydrochloric acid and the
gas syringe fills with a gas.

At the end of the experiment the flask contains a solution of calcium chloride in water.
(i) What is the name of the gas made during the reaction?

Put a around the correct answer.

carbon dioxide carbon monoxide hydrogen nitrogen oxygen

]

(ii) Draw a line from each chemical to the correct state symbol.

chemical state symbol
water (s)
calcium carbonate (9)
gas made in the reaction (aq)
calcium chloride solution (1)
[2]
(iii) Draw a line from each chemical to the correct formula.
chemical formula
water CaCO,4
calcium carbonate H,0O
hydrochloric acid CaCl,
calcium chloride HCI
[2]
[Total: 7]
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Joe carries out an experiment to make a salt.
He makes calcium chloride by reacting calcium hydroxide with dilute hydrochloric acid.

Ca(OH), + 2HCI —> CaCl, + 2H,0

(@) Joe works out what mass of calcium chloride he can make.
The box below shows some of Joe’s working.

Complete Joe’s working by filling in the gaps.

relative atomic
mass
Ca
@)
H
Cl 355

relative formula mass of Ca(OH), = 74

relative formula mass of CaCl2 T

[2]
(b) The reaction between calcium hydroxide and hydrochloric acid is a neutralisation reaction.
Which ion is always present in a solution of an alkali?
Puta around the correct answer in this list.
Ca%* Cctl- H* 02 OH™
[1]
(c) Write the general equation for a neutralisation reaction by filling in the boxes.
Choose from the formulae in this list.
Ca2* Ccl- H* HC1 0% OH™ H,0 CaCl,
+ —
1]
[Total: 4]
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Sam works for a medicine company.
The company makes zinc sulfate for use in medicines.
She makes some zinc sulfate crystals from zinc sulfate solution.
She measures the mass after each step.

The flow chart shows what she does.

dilute
solution of
zinc sulfate

mass=51.5¢g

STEP 1

—
evaporate

13

concentrated
solution of
zinc sulfate

mass=16.0 g

STEP 2

——
crystallise

and filter

wet zinc
sulfate
crystals

mass=7.5¢g

STEP 3

E—
put in warm

oven

(@) What happens to the mass of zinc sulfate solution during STEP 1?
Explain why.

(c) What is the actual yield from the experiment?

© OCR 2010
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END OF QUESTION PAPER

dry zinc
sulfate
crystals

mass=4.2g

[Total: 4]
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