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Test Yourself 11: Percentage Composition

a) Calculate the percentage of potassium in potassium phosphate, K3PO4.

b) Calculate the percentage of nitrogen in ammonium nitrate, NH4NO3.

c) Calculate the percentage of carbon in glucose, C6H12O6.


Test Yourself 12: Half- Life

a) The mass of a radioisotope falls from 1.6g to 0.1g in 2 hours. What is the half-life of this radioisotope?

b) If a 1g sample of a radioisotope with a half-life of 3 days has an activity of 32 counts sec-1, how long would it take for the activity of a 2g sample to fall to 8 counts sec-1?

c) After 24 days, the mass of a radioisotope was found to be one quarter its original mass. What is the half-life of the radioisotope?

d) A medical radioisotope has a half life of 1.5 hours. Its radioactivity was recorded as 10,000 counts min-1 at 9am. What will the count rate be by 3pm?
image6.png
A student investigated the amount of energy released when an alkane
burns using the apparatus shown.

thermometer

copper can
PP 200cm® water

liquid alkane

The student recorded the following data.

Mass of alkane burned 1g

Volume of water 200cm’

Initial temperature of water 15°C

Final temperature of water 55°C

Specific heat capacity of water 418 kJkg™" o™

(i) Calculate the energy released, in kJ.

You may wish to use the data booklet to help you.
Show your working clearly.
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Technetium-99m is used in medicine to detect damage to heart tissue.
It is a gamma-emitting radioisotope and is injected into the body.

(a) The half-life of technetium-99m is 6 hours.

How much of a 2g sample of technetium-99m would be left after 12
hours? 2
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The concentration of chloride ions in water affects the ability of some plants
to grow.

A student investigated the concentration of chloride ions in the water at
various points along the river Tay.

The concentration of chloride ions in water can be determined by reacting
the chloride fons with silver ions.

Ag'aq) + Cl(aq) — AgClls)

A 20cm® water sample gave a precipitate of silver chloride with a mass of
1-435¢.

() Calculate the number of moles of silver chloride, AgCl, present in this
sample.

Show your working clearly.

(b) Using your answer to part (a), calculate the concentration, in mol ™!, of
chloride ions in this sample.

Show your working clearly.
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In a reaction, 60 cm’ of hydrogen gas was collected in 20's.

What is the average rate of reaction, in cm®s™, over this time?

A 60
20
L)
60
< 1
60
D

Bl-
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Fe,0, + xCO — yFe + 3C0,
This equation will be balanced when

A x=1landy=2
B x=2andy=2
C x=3andy=2

D x=2andy=3.




image11.png
The half-life of source 3 is 8 days.
Calculate the fraction of source 3 that would remain after 16 days.
Show your working clearly.

Radioisotopes can be made by scientists.

The nuclear equation shows how a radioisotope of element X can be
made from aluminium.

AL+ In —= X + iHe

Name element X.
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25kg of water at 10 °C is heated by burning some LPG.

Calculate the energy, in kJ, required to increase the temperature of the
water to 30 °C. 3

You may wish to use the data booklet to help you.
Show your working clearly.
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Nonane burns to produce carbon dioxide and water.
CHy + 140, — 9CO, +  10H0

Calculate the mass, in grams, of carbon dioxide produced when 32g of
nonane is burned. 3

Show your working clearly.
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Iron can be extracted from its ore haematite, Fe,0;, in a blast furnace.
Calculate the percentage by mass of iron in haematite.
Show your working clearly.
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Sodium carbonate solution can be added to the water in swimming pools to
neutralise the acidic effects of chlorine.

A student carried out a titration experiment to determine the concentration
of a sodium carbonate solution.

Rough | 1st | 2nd
titre | titre | titre

___ hydrochloric
i acid Initial burette

01moll" | reading (cm?) 00 | 00 | 00

Final burette

reading (cm’) 65 | 19 | 1en

Volume used

(em?) 165 15-9 16-1

10cm’
sodium carbonate
solution and indicator

(a) Using the results in the table, calculate the average volume, in cm®, of
hydrochloric acid required to neutralise the sodium carbonate solution. 1

(b) The equation for the reaction is
2HCL  +  Na O, —= 2NaCl + CO, + H,0

Using your answer from part (a) calculate the concentration, in mol -,
of the sodium carbonate solution. 3
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Fe,0,+x CO—py Fe + 3CO,
“This equation will be balanced when

=landy=2

B x=2andy=
C x=3andy=2
D x=2andy=3.
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Time (min) o1 |2)4]6]s8

Volume of gas (ecm?) | 0 |27 | 46 | 71 | 86 | 94

Calculate the average rate of reaction between 2 and
6 minutes.
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Ammonia, a weak base, can be used to make the fertiliser
ammonium phosphate.

3NH; + H;PO, —» (NH,);PO,

Calculate the mass of ammonium phosphate that would
be produced from 510 g of ammonia.

grams 2
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4NH; +x0, = 4NO +yH,0

"The equation will be balanced when

A

B
c
D
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"The energy produced from biodiesel can be measured using the
following arrangement.

[ thermometer

«— water

flame

wick

biodiesel

The energy absorbed by the water can be calculated using the
equation.

energy (k]) = 418 X m X AT

m = mass of water heated in (kg)

AT = increase in temperature (°C)

Calculate the energy absorbed by the water when 0-1kg of
water is heated from 18°C to 26°C.
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Vinegar is an aqueous solution of ethanoic acid.

(a) A vinegar contains 6 of ethanoic acid, CH;COOH, in 100 cm’
of solution.

Calculate the concentration in mol I"! of this solution?

mol I”!
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0-25 mol of potassium hydroxide was dissolved
in water and the solution made up to 500 cm’.

What was the concentration, in mol I, of the

solution which was formed?
A 00005

B 0125

c o5

D 20
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A student carried out the experiment. A graph of the results was plotted.

80

70

60

Volume 50
of
gas

(em’) 40

30

20

10

0 10 20 30 40 50 60 70

Time (s)

Calculate the average rate of the reaction, in cm®s™, for the first 40 seconds.




image24.png
Dishwasher tablets contain many different types of chemicals.

(a) A dishwasher tablet was found to contain 1-57 g of the bleaching agent,
sodium percarbonate.

How many moles are there in 1-57g of sodium percarbonate?

(Formula mass of sodium percarbonate = 157.)

moles
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The equation below shows the breakdown of glyceryl tristearate to form
glycerol and stearic acid.

Cs;H 1004 + 3H,0 —— C3HO3  + 3Cy5H3,0,
glyceryl tristearate ‘water glycerol stearic acid
GFM =890g

Calculate the mass of stearic acid produced from 8-9g of glyceryl
tristearate.
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The graph gives information on the volume of gas produced over

30 microseconds.

Volume of nitrogen gas produced (litres)

(a)

50

30

20

10

10 15 20

“Time (microseconds)

25 30

(i) Calculate the average rate of reaction between 2 and 10 microseconds.

litres per microsecond

1
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A strip of rhubarb was found to contain 1-8 g of oxalic acid.
How many moles of oxalic acid, C,H,0,, are contained in 1-8 2.

(Formula mass of oxalic acid = 90)
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Rust, iron(I1I) oxide, that forms on cars can be treated using rust remover
which contains phosphoric acid.

When painted on, rust remover changes iron(I11) oxide into iron(I11) phosphate.
Fe,0; + 2H;PO, ———— 2FePO, + 3H,0
(a) The rust remover contains 250 cm® of 2 mol I! phosphoric acid.

(i) Calculate the number of moles of phosphoric acid in the rust
remover.

mol

(ii) Using your answer in part (i), calculate the mass of iron(I11) oxide
that will be removed by 250cm® of 2mol I'' phosphoric acid.
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Hydrogen peroxide is a useful bleaching agent and is contained in many
hair dyes. Over time, the hair dye becomes less effective as the hydrogen
peroxide decomposes forming water and oxygen.

“The equation for the decomposition of hydrogen peroxide is:
H0)a) —  Oyfg) + H,0(0)

(a) Balance this equation.
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When 34g of hydrogen peroxide decomposes, 12 litres of oxygen is
produced.

Calculate the volume of oxygen produced when 1-7g of hydrogen
peroxide decomposes.
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As the reaction proceeds the hydrogen

is used up and the pressure
decreases.

Time 0| s | 10| 15|20 | 30| 35|45
(min)

Decrease in

pressure 0 06 | 12| 17| 22| 29| 31

31
(bar)

Calculate the average rate of the reaction, in bar min~', between
10 and 20 minutes.
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Ammonium sulphate is a commonly used fertiliser. It can be produced by
the reaction between ammonium carbonate and calcium sulphate.

(NH,),CO5(aq) + CaSO,(aq) —— (NH,),S0,(aq) + CaCOy(s)

(a) Name this type of chemical reaction.

(b) What mass of ammonium carbonate, (NH,),COs, would be needed to
make 13-2kg of ammonium sulphate, (NH,),50,2
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Using bromine solution, a student carried out titrations to determine
the concentration of limonene in a household cleaner.

050 mol I bromine solution
(orange/red)

Flask

é K :lO‘ﬂcmShouscholdclmm:r
(colourless)

— Tnitial burette | Final burette | - B
Titeation : ! Titre (cm
reading (cm’) | reading (em’) (em’)
T 03 71 166
2] 163 61
3 o1 50 159
(i) What colour change would be seen in the flask that indicates the

)

Gii)

end point of the titrations?

©

What average volume should be used in calculating the
concentration of limonene?
em’

"The equation for the reaction between limonene and bromine
solution is shown.

Culliglaq) + 2Bryaq) —— CioHieBry(aq)

Caleulate the concentration of limonene in the houschold cleaner.

1
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xAl(s) + yBry(f) — zAIBry(s)
“This equation will be balanced when
A x=ly=2z=1

B x=2,y=3,z=2

C x=3,y=22=3

D x=4,y=3,2=4.
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Silver tarnishes in air forming black silver sulphide, Ag,S.
"T'he equation for the reaction is:
4Ag + 2H)S + 0, —=> 2Ag,S + 2H,0

‘What mass of silver sulphide would be formed from 1:08 g of silver?
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"The equation for the reaction is:
H,S0, + 2NaOH —> NaSO, + 2H,0

In the experiment 50cm® of sodium hydroxide solution reacted with
20 cm® 0-1 mol I dilute sulphuric acid.

Calculate the concentration of the sodium hydroxide solution.
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“The equation for the formation of nitrogen trifluoride, NFy, is:
N, + 3F,—= INF,

Calculate the mass of nitrogen trifluoride produced from 7g of nitrogen.

Show your working clearly.




image38.png
Calculate the number of moles of hydrochloric acid in 50cm’ of
0-1 mol/I hydrochloric acid solution.

mol




image39.png
Another experiment involved determining the concentration of sodium

carbonate solution by titration.

005 mol/l sulphuric acid

25-0cm’ sodium carbonate solution

The results showed that 20em’ of sulphuric acid was required to
neutralise the sodium carbonate solution.

(i) Caleulate the number of moles of sulphuric acid in this volume.

(i) One mole of sulphuric acid reacts with one mole of sodium
carbonate.

Using your answer from part (5)(i), calculate the concentr
‘mol/l, of the sodium carbonate solution.

mol/l
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Potassium hydroxide reacts with sulphuric acid to form potassium sulphate,
which can be used as a fertiliser.

KOH(@q) +  HyS04a0) ——>  K;8O4aq)  +  H0()

(a) Balance the above equation. 1

(b) Name the type of chemical reaction taking place.

(¢) Calculate the percentage, by mass, of potassium in potassium sulphate,
K,S0;.

Show your working clearly.

% 2
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The composition of a 250 g magnet is shown.

Metal  [aluminium| nickel | cobalt | copper | titanium | iron
Y%bymass| 10 25 20 4 1 40
() Calculate the mass, in grams, of aluminium in the magnet.
Show your working clearly.
e

(ii)

Using your answer to (c)(i), calculate the number of moles of

alumis

m in the magnet.

Show your working clearly.

mol
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Test Yourself 1 Calculate the Formula Mass of each of these substances.

a)
b)
o
d)
e
h

8

sodium sulphate
magnesium nitrate

aluminium oxide
glucose

sulphuric acid

ammonium nitrate

calcium hydroxide

Na,SO,
Mg(NO,),
ALO,
CH,0,
H,SO,
NH,NO,

Ca(OH),

h)
i)
7
k)
D

m)

marble

water

butane

copper

salt

ammonia

ethanol

CaCo,
HO
C4H10
Cu

NaCl

C,H,OH
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Test Yourself 2 Calculate the following % compositions.

a) % sodium in sodium sulphate Na,SO,
b) % magnesium in magnesium nitrate Mg(NO,),
¢) % aluminium in aluminium oxide ALO,

d) % carbon in glucose CH,,0,
e) % sulphur in sulphuric acid H,SO,
% nitrogen in ammonium nitrate NH,NO,

8 % calcium in calcium hydroxide Ca(OH),
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Test Yourself 3 Calculate the mass of I mole for each substance below.

a)  copper sulphate CuSO, g pearlash K0

b)  potasium nitrate KNO, h)  carbon dioxide CO,

¢)  nickel(Ill) sulphide  Ni,S; i)  ethane CH,
d)  sucrose CLH,0, J)  oxvgen O,

e)  nitric acid HNO, k) methanol CH,0H

f)  ammonium sulphate (NH,),SO, D iron (Ill) nitrate Fe(NO,),
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Test Yourself 4 How many moles in 10 g of each substance below.

a)  copper sulphate CuSO, d)  pearlash K0
b)  potasium nitrate KNO, e)  carbon dioxide CO,

¢)  nickel(Ill) sulphide  Ni,S; ) ethane CH,
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Test Yourself 5 Calculate the mass of each of the following.

a)
b)
o
d)
e
N

1.5 moles of sucrose

2 moles of oxygen

0.2 moles of nitric acid

0.6 moles of methanol

0.01 moles of ammonium sulphate

0.3 moles of iron (IIl) nitrate

CpH,0y
02

HNO
CH,0H
(NH,),50,

Fe(NO,),
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ourself

@) What mass of carbon dioxide is produced when 160 g of methane burns
completely in air?

CH, + 20, => CO, + 2HO

2

b Caleulate the mass of magneium oxide produced when 100 g of
magnesium carbonate decomposes completely on heating.

MgCO, —» CO, + MgO

¢)  Silicon carbide, SiC, which is used as an abrasive on sandpaper, is
prepared using the chemical reaction.

3C + Sio, —» 2CO0 + SiC
How many grams of SiC can be produced from 15.0 g of C?

) The chemical equation for the photosynthesis reaction in plants is

6H,0 + 6CO, =% CH,0, + 60,

How many grams of H,0 reacts with 20.0 g of CO, ?

) Decomposition of KCIO, serves as a convenient laboratory source of
small amounts of oxygen gas. The reaction is

2KCIO, =% 2KCl + 30,

What mass of KCIO, must be heated to produce 8 g of O, ?
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Test Yourself 7 Calculate the number of moles of chemical in each of the

a)
b)
o
L
]
h

following solutions.
25 e’ of a 1.0 mol M solution
50 e’ of a 0.5 mol M solution
250 e’ of @ 0.25 mol H solution
500 e’ of @ 0.01 mol H solution
25 e’ of a 0.1 mol M solution
100 en? of a 0.2 mol 1 solution

t Your:

Calculate the mass of chemical present in each of the
following solutions. (Use your answers 1o TY 7).

25 e’ of a 1.0 mol Psolution  of  hydrochloricacid ~ HCl

50 e’ of a 0.5 mol Psolution  of  sodium hydroxide ~ NaOH
250 e’ of @ 0.25 mol H solution of  sulphuric acid H,S0,
500 e’ of a 0.01 mol H solutionof  calcium hydroxide ~ Ca(OH),
25 e’ of a 0.1 mol P solution  of  nitric acid HNO,
100 e’ of a 0.2 mol 1 solution of ~ ammonia NH,
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Test Yourself 9 Calculate the concentration (in mol I') of cach of the

a)
b)
o
L
]
h

365¢
365¢
662¢
100¢
19%¢
158¢

following solutions.
of HCI in 1000 en? of a hydrochloric acid solution
of HCI in 100 e of @ hydrochloric acid solution
of PNO,),  in 250 en? of a lead(Il) nitrate solution

of NaOH in 250 ew? of a sodium hydroxide solution
of H,50, in 250 e’ of a sulphuric acid solution

of KMnO, in 250 ent® of a potassium manganate solution




image50.png
‘Lalculate the concentraiion { m mot i ) oL the nrst named
solution from the given results of a titration.

@) 25 ent of sodium hiydroxide  reacts with
21.0 enr® of a 0.2 mol I hydrochloric acid

NaOH  + HCI —» NaCl + H,0

b) 25 e’ of sodium hydroxide  reacts with
17.0 ens® of a 0.1 mol H sulphuric acid

2NaOH + H,S0, = Na,SO,+ 2H,0

¢ 20 e’ of hydrochloric acid  reacts with
23.6 enr® of a 0.1 mol I sodium hydroxide

NaOH  + HCI —» NaCl + H,0

d) 25 cn’ of nitric acid reacts with

15.0 cw’® of a 0.2 mol F ammonia (ammonium hydroxide)
NH,OH + HNO, =» NHNO, + H,0

) 10 cw’ of calcium hydroxide  reacts with
17.6 enr’ of a 0.02 mol P sulphuric acid

Ca(OH), + H,S0, =% CaSO,+ 2H,0

£/ 25 end’ of potassium hydroxide reacts with
21.0 enr® of a 0.2 mol H sulphuric acid

2KOH + HS0, = K£SO, + 2H,0




image2.png
Graphs can be used to show the change in the rate of a reaction as the
reaction proceeds.

The graph shows the volume of gas produced in an experiment over a period
of time.

75

70

65

Volume of S5 FE
gas (cm?) /

o
0 10 20 30 40 50 60 70 80 90 100 MO 120

Time (s)
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Calculate the average rate of reaction, in ecm’s™, for the first 20
seconds. 2

Show your working clearly.




image4.png
Urea, H,NCONH,, can be used as a fertiliser.

(a) Calculate the percentage of nitrogen in urea. 3
Show your working clearly.




image5.png
In another reaction 1¢ of calcium carbonate reacted with excess dilute
hydrochloric acid.

CaCo,(s) + 2MClag) — CaClagq) + COg) + H,O(f)

(i) Calculate the mass, in grams, of carbon dioxide produced.




