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FORM 5 CHEMISTRY TIME: 1h 45min

Name;: Class:

Useful Data:  Atomic numbers and relative atomisses are shown in the periodic table printed below.
One mole of any gas occupies 22.4 dirstandard temperature and pressure
Faraday constant = 9660@o0l* Q =lt

State symbols are expected to be included in all emical equations.
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SECTION A — Answer ALL questions. This section carres 60 marks.

Air is a mixture of gases.

a. Which gas makes up about 78% of the air?

b. Which gas in the air allows things to burntit i

c. Name one industrial process that can be ussdparate the gases present in the ai

d. Which noble gas is present in the air in treatgst amount?

e. Which gas present in the air is one of thdistamaterials used in the production of

nitric acid and most fertilizers?

f.  Name a gas containing sulfur that causepdiution.

g. Name one other gas that also contributes fecdlution even when present in very

small quantities.

h. Global warming is probably a result of havargexcess of carbon dioxide in the ait
This acts as a blanket around the earth prevetiiengscape of heat. Which words

are used with reference to this gas that illusttiais?

Name one solid substance that is also a najgrollutant.

Several measures are being taken to cut gompollution. Name one such measure

that is being taken to reduce air pollution fromsca
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2  The element barium is in Group Il of thei®dic Table and its chemical behavi
very similar to that of calcium.

a. Barium reacts vigorously with coldtera

(i) Suggest the name of another metal insime periodthat also reacts with

cold water.

(i) Complete the word equation:

barium + water———» + 3]

b. Use the information below to predicd molecular formulae of barium sulfate and
barium phosphate.

barium ion: Ba** sulfate ion: Sg phosphate ion: P&

barium sulfate: bamimsphate: (2]

c. Complete the equations below forabion of heat on barium carbonate and bariui
nitrate.(No need to include state symbols)

BaCQ — +

2Ba(NQ), —> + + (2]
d. Barium is used to extract the elenaanéricium from americiurqu) fluoride.
3Ba + 2AmkE ——» 2Am + 3BaF

(i) Complete the equations below by including ¢hectron transfer:

Ba - — Ba ... Equation 1

Am** + — Am ..Equation 2

(i) Which of these equations represents an od&t

(3]
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3 a. Complete the table below:
Relative Atomic Masses: H=1, C=12, N=14€ = 16.

Compound Molar Mass| Empirical formula |Molecular formula
(g/mol)
Hydrazine 32 NH
Cyanogen 52 CN
Benzene 78 CH
Nitrogen oxide 92 N
Glucose 180 CHO
[5]
b. Zinc phosphide is made by heating ziret @imosphorus together. It is found
that 9.75 g of zinc combines with 3.10 g of phospbko
Relative Atomic Masses: P =31, Zn =65
(i) Find the number of moles of:
e zincin 9.75 g of the element
* phosphorus in 3.10 g of the element
(i) Use your answers to questioKi}to write down the empirical formula of
zinc phosphide.
(iii) Calculate the percentage mass of phosphorus irphiosphide.
[5]

4 2 gofiron was added to 50 taf sulfuric acid of concentration 0.5 mol dmAfter
the reaction, when all the hydrogen was esalthe resulting mixture of iron sulfate
solution and unreacted iron was filtered. The ucteshiron was dried and weighed.
Its mass was 0.6 g.

a. What mass of iron took part in the reaction? [1]

b. Change your answer to question a. to moRsative Atomic Mass of Fe = 56.

(2]
c. How many moles of sulfuric acid took part in teaction?

(2]
d. Write the equation for the reaction¢luding state symbols.

(2]
e. What volume of hydrogen calculated at STP isldoff during the reaction?

(3]
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5 The position of tin in the reactivity series

Iron Tin Copper

<

increasing reactivity

a. The main ore of tin is tiv) oxide, SnQ. Write down a word equation to predict
how this ore can be reduced to tin.

[1]
b. For each of the following, decide if a reactaxccurs.

If the reaction occurspmplete the equationwithout including state symbols.
If it does not occur, writeto reaction
Note that in any reaction that occurs, tin hasleangy of 2.

Fe + SnGl ——

Sn + CuSQ ——

Sn + FeSQ ——» [3]

c. Aqueous tini sulfate is electrolysed using carbon electrodess iBrsimilar to the
electrolysis of coppan) sulfate using carbon electrodes.

(i) What is the product at the cathode?

(i) Write the equation for the reactiortla¢ anodeNo need to include state symbols

(i) Give the name of the acid formed during thlsctrolysis.

(4]

d. The element tin exists in the form of allotsp
* grey tin having a diamond type structure

* white tin having a metallic type structure

Which allotrope:

* has giant covalent bonding?

* is the better conductor of electricity? [2]
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6 The list below contains statements, each o€lwHdescribesne of the three eleme

in the following enclosed rectangles:

oxygen sulfur chlorine

Near each statement, write down the namenefof these three elements that fits best the

description:

* ltis a solid at room temperature.

e |t exists in more than one solid form.

e ltis colourless.

* Itis a poisonous gas.

» It reacts with hydrogen to form water.

* It forms a gaseous oxide which causes acid raimviioent.

* It removes the colour from dyes when damp.

» Itis added to rubber to make it tough and strong.

* Itis moderately soluble in water.

* It relights a glowing splint.

[10]

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

SECTION B — Answer TWO questions only on the falscap provided.
This section carrid® marks.

7  The chemical name of washing soda is hydrsbelidlm carbonatéNa,CO3.xH,0)
In a titration experiment to find the value of xtadent found that 2 g of tlgydrated
compound exactly neutralized 14 tof hydrochloric acid of concentration 1 mol dm

a. Describe how this titration can be conduatea school lab. Your answer should include:

* asimple diagram of the apparatus, labelled witha®h items of lab. equipment

required.
» the name of a suitable indicator.
* one essential precaution required for accuraie veitues. 6]
b. Write a balanced equation for the reaction udirig state symbols. [2]
c. How many moles of hydrochloric acid were neigeal? 2]
d. How many moles of sodium carbonate were usethiemeutralization? [1]

e. Find the mass of sodium carbonate in g equivadethe answer you found in
question dRelative Atomic Masses: C =12, O =16, Na = 23. [3]

f. What mass of the hydrated sodium carbonate ustuls experiment was water?  [1]

g. Change your answer to question f. to molesaiér.
Relative Atomic Masses: H =1, O = 16. [2]

h. Calculate how many moles of water are therenmole of hydrated sodium carbon [2]

i. What is the value of x in the formula pG0;.xH,O? (1]

8 Describe how you would distinguish betw#denfollowing pairs of substances by a

chemical test involving the addition of the samagent or reagents to both substances

of the pair.
a. Aqueous sodium chloride and aqueous soddide. [5]
b. Aqueous ironiy sulfate and aqueous irgn) sulfate. (7]
c. Aqueous aluminium nitrate and aqueous magnesitrate. [8]

For each of these 3 experiments, your answer shiocilade:

» the name/s of the test material/s required

» any conditions required for the reaction to pro¢éeslich conditions exist
* any necessary observations made

+ a full equation that illustrates the reaction ied wheneachof the named pair of
substances reacts with the test matefiatlude state symbols
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9

a. Draw a full labelled diagram to show how youndoprepare in the laboratory dry car

dioxide from calcium carbonate and diluteimacid. Your apparatus must include:
» the necessary equipment where the gas is produced

» the necessary equipment that makes it possibleltiect a dry sample of the gas
whose changing volume can be measured at equalritereals. (6]

b. Givetwo properties of carbon dioxide. [2]

c. (i) Write a full balanced equation to repradée reactionlnclude state symbols

(if) Describe what you woulobservewhen this reaction is taking place. [3]

d. (i) Powdered calcium carbonate readtefahan large pieces. Gitx@o reasons
why this happens.

(ii) Statene other change that can be made to increase thefrdies reaction. [3]

e. The volume of carbon dioxide producethia experiment is noted and recorded at

half minute intervals. The table below skdie results:

Time / minutes W 1| 1%| 2| 2% 3| 3¥% 4 4y 5 5%

OJ

oo

Volume of CO, / cn?® 8|14| 20| 25 29 | 33| 36| 38 39 40 40 40

() Find the volume of carbon dioxide produced:
» after the first minute

* between the first and second minute.

(i) State why the answers to question e. (i)raveequal.

(iif) State why no more carbon dioxideproduced after 5 minutes.

(iv) Calculate the average rate of cardimxide produced per minute in this experiment.
Note that the total duration of this expmmt is 5 minutes. (6]
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