9E Reactions of metals and metal compounds

Assessment for learning...year 9 (level 3-6)

Answer all questions:

Total marks 24
Time allowed 25 mins.

Sodium hydrogencarbonate is present in indigestion powders.
It is often called bicarbonate of soda. Sodium hydrogencarbonate:

is a white solid;

does not smell;

forms a solution with a pH of about 8.5;
is very soluble in water;

is not poisonous.

(a) (i) Is sodium hydrogencarbonate solution acidic, alkaline, or neutral?
1 mark

(i) Indigestion can be caused by too much acid in the stomach.

Which two pieces of information in the list are the most important reasons why
sodium hydrogencarbonate can be used as an indigestion powder?



2 marks

(b) Nitric acid reacts with sodium hydrogencarbonate. The salt formed is a nitrate. Fill
in the boxes to complete the word equation.

sodium + _» | Ccarbon |

+
hydrogencarbonate dioxide water

1 mark

(c) Anindigestion powder contains sodium hydrogencarbonate and a small amount
of citric acid. The powder starts to fizz when it is added to water.

What gas is given off when the mixture fizzes?

1 mark

Maximum 5 marks
Question 2:

The table shows some of the chemical reactions of four elements.

element reaction with reaction with dilute reaction when
water hydrochloric acid heated in air
A none none burn_s to gi\_/e an
acidic oxide
B vigorous, violent, burns to give a
hydrogen given off gas given off basic oxide
c none none reacts slo_wly ’Fo give
a basic oxide
vigorous, burns to give a
D none gas given off basic oxide

(a) Elements B, C and D are all metals. Write the letters down in order of the
reactivity of the metals starting with the most reactive.

MOSE rEACHIVE .. e e

1 mark

(b) (i) Name one gas, present in the air, with which all four elements will react.

1 mark



(i) Name the gas which is produced when element D reacts with dilute
hydrochloric acid.

1 mark
(c) What evidence is there to show that element A is the only non-metal?

1 mark
(d) Give the name of an element which could be element B.

1 mark

Maximum 5 marks
Question 3:

Kerry made some copper sulphate crystals. She wrote a description of what
she did.

| heated some dilute sulphuric acid in a beaker and added some copper
oxide to it. | stirred the mixture until it became a clear blue colour. | added
more copper oxide until no more would react and then filtered the mixture

into a dish. A black solid was left on the filter paper. | left the solution in the
dish for a week and saw that the liquid had gone and blue crystals were left.

Use the information in Kerry’s description to answer the questions below.
(a) What colour is:

(i) copper sulphate solution?

1 mark

1 mark

1 mark



(c) Why did Kerry have to filter the mixture?

1 mark

Maximum 4 marks

Question 4:

The diagram shows part of the Periodic Table.

period
1 H
I 1II Im 1v. v VI VII He

2 | Li | Be B| C|N|O|F Ne
3 | Na | Mg Al | Si|P|S|Cl|Ar
4 | K|Ca|Sc| Ti|V |Cr Mn| Fe|Co| Ni|Cu|Zn | Ga Ge|As| Se| Br|Kr
5| Rb|Sr| Y |Zr Nb/Mo|Tc Ru|Rh|Pd|Ag|Cd|In |Sn|Sb|Te| I |Xe
(a) Calcium burns brightly in oxygen, forming calcium oxide (CaO).
Calcium oxide reacts with water, forming a compound with the formula
Ca(OH),.
(i) Give the name of the compound with the formula Ca(OH)s,.

1 mark
(if) The compound, Ca(OH),, is slightly soluble in water.
Would you expect this solution to be acidic, alkaline or neutral?

1 mark

(b) The table below gives information about four compounds.
The molecules of each compound contain an atom of hydrogen and an atom of
an element from group VII of the Periodic Table. The amount of energy needed
to pull the two atoms apart is called the bond strength.



compound bond strength action of heat on
name formula in Kj/mol the compound
hydrogen HF 570 stable
fluride
hydrogen .
chloride HC1 432 fairly stable
hydrogen .
bromide HBr 366 some bromine formed
hydrogen
iodide HI 298

Use the information in the table to answer the following questions.

(i) Suggest why hydrogen iodide may not exist at room temperature.

1 mark
(ii) Describe how the bond strength of these compounds varies in group VII.

1 mark
(iii) Which compound in the table requires the highest temperature to make
it decompose?

1 mark

Maximum 5 marks



Question 5:

Ammonium nitrate is used as a garden fertiliser. It is manufactured by the
reaction between ammonia gas and nitric acid. The diagram below represents
stages in the process for making ammonium nitrate.

stage A

Ammonia and nitric acid react to give a solution of
ammonium nitrate.

A

stage B

Water separated from the ammonium nitrate solution
to give steam and molten ammonium nitrate.

A A
stage C stage D
The steam condenses Cold air is bubbled
to form water. through the molten

ammonium nitrate to
form solid ammonium
nitrate.

(a) Ammonia is an alkaline gas. In stage A, an alkali reacts with an acid. What
effect does an alkali have on an acid?

1 mark

(b) The formula for ammonium nitrate is NH4NO3.

(i) How many different elements are there in ammonium nitrate?

1 mark

(i) How many atoms are represented in the formula for ammonium nitrate?

1 mark



(c) Potassium nitrate is also a fertiliser. It can be made from the reaction
between potassium hydroxide and an acid.

Complete the word equation for the reaction, naming the acid used.

potassium potassium
hydroxide e nitrate

2 marks

Maximum 5 marks



