CHEMISTRY A-level Induction Summer Task: Mole Calculations

Useful Equations NAME: e cceereceeee e eesaeeesseesennesssnanesnnans

e Relationship between moles and mass of a substance:

Mass
Mr

Moles =

(where M, is the relative formula mass of that substance)

e Relationship between moles and number of particles of a substance:

Number of particles

Moles =
Avogadro’s Constant

(where Avogadro’s Constant is 6.0 x 10%3)

e Relationship between moles and volume of a gas:

Volume

Moles =
oles Vo

(where M, is the molar volume of a gas which is equal to 24dm?3 mol™* at rtp)

e Relationship between moles and concentration of a solution:

Moles = Concentration x Volume

e To calculate percentage yield:

Actual yield of desired product

p taae Vield = 100
ercentage rie Theoretical yield of desired product *

e To calculate atom economy:

Atom E _ Total relative formula mass of desired product 100
om Eronomy = Total relative formula mass of all products *
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Circle the correct answer...

1. What is the minimum mass of calcium carbonate that would be required to
produce 140g of calcium oxide?

CaCOs - Ca0 + CO;

A. 30g
B. 110g
C. 140g
D. 250g

2. What mass of magnesium chloride could be created if 0.48g of magnesium
is reacted with 24cm?3 of 2.0mol dm= hydrochloric acid?

Mg(s) + 2HCl(aq) = MgCla(aq) + H2(g)

A. 1.9g
B. 2.3g
C. 3.8g
D. 4.6g

3. What mass of oxygen could be created if 15g of potassium nitrate, KNOs,
decomposes according to the equation below?

2KNO3(s) 2 2KNO2(ag) + Oz(g)

A. 0.6g
B. 1.2g
C. 24g
D. 4.8g
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4. What is the maximum mass of ammonia that could be created if 14g of
nitrogen is combined with 6g hydrogen?

N2g) + 3H2(g) 2 2NHs(g)

A. 8.5g
B. 17.0g
C. 20.0g
D. 34.0g

5. What is the maximum mass of carbon dioxide that could be created if 2.2g
of propane is combined with 9.6g oxygen?

C3Hs(g) + 502(g) = 3CO2(g) + 4H20q)

A. 2.2g
B. 3.3g
C. 6.6g
D. 7.9g

6. What is the total number of molecules in 3.2g of methane, CH4?
[The Avogadro constant is 6.0x10% mol?]

A. 6.0 x 10%
B. 1.2x10%
C. 2.4x10%
D. 6.0x 10%
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7. What is the total number of atoms in 1.8g of water, H,O?
[The Avogadro constant is 6.0x10% mol?]

A. 6.0 x 10*
B. 6.0x10%
C. 1.8x10%
D. 1.8 x 10*

8. What is the total number of ions in 3.42g of aluminium sulfate, Al2(SO4)s?
[The Avogadro constant is 6.0x10% mol™?]

A. 6.0 x 10**
B. 1.8 x 10?2
C. 3.0x10%
D. 1.0x 10%

9. 0.05moles of calcium carbonate was added to a solution containing
0.08moles of nitric acid. Which of the following statements is true?

CaCOs(s) + 2HNO3(s) = Ca(NO3)2(aq) + H20() + CO2g)

A. 0.05moles of carbon dioxide is produced
B. 0.08moles of calcium nitrate is produced
C. Calcium carbonate is in excess by 0.01moles

D. Nitric acid is in excess by 0.03moles.
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10. A compound was found to contain 2.8g of nitrogen and 8.0g of oxygen.
What is the empirical formula of the compound?

NO
NO>
N.Os3

O 0 ™ »

N2Os

11. In an experiment, 3.425g of lead oxide was reduced to form 3.105g of lead.
What is the empirical formula of the lead oxide?

. PbO,

A

B. Pb3O2
C. Pb30O4
D

. PbsO3

12. A compound Z contains by mass, 26.7% carbon, 2.2% hydrogen and 71.1%
oxygen. What is the empirical formula of Z?

CHO:
C2H204
CHO

O 0 ™ »

C2H20,
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13. A hydrocarbon contains, by mass, 82.7% carbon and 17.3% hydrogen.
Which of the following could be the molecular formula of the hydrocarbon?

A. CHs

B. CiHe
C. CHs
D. CsH1o

14. Ethanol is manufactured by the hydration of ethene. In a typical process
28tonnes of ethene produces 43.7tonnes of ethanol. What is the
percentage yield of ethanol in this process?

CoHs + H,0 - C;Hs0H

A. 64%
B. 95%
C. 100%
D. 156%

15. Phenol, CéHsOH, is converted into trichlorophenol (known as TCP),
CeH2CI30H, according to the equation below. If 50.0g of phenol produces
97.6g of TCP, what is the percentage yield of the TCP?

CeHsOH + 3Cl2 - CeH2Cls0H + 3HCI

A. 47.6%
B. 49.4%
C. 51.2%
D. 92.9%
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16. What is the atom economy for the production of trichlorophenal,
CsH2CIs0OH, from phenol and chlorine?

CeHsOH + 3Cl2 - CeH2Cls0H + 3HCI

A. 11.9%
B. 35.7%
C. 64.3%
D. 100.0%

17. What is the atom economy for the production of calcium oxide from
calcium nitrate?

2Ca(NO3)y(s) = 2Ca0ys) + 4NOz(g) + Oz(g)

A. 9.8%
B. 17.1%
C. 34.1%
D. 51.2%

18. What volume of oxygen gas would be required for the complete
combustion of 1.14kg of octane? [Molar volume of a gas = 24dm?3 mol™* at
room temperature and pressure]

2CgH1s + 2502 - 16CO2 + 18H20

A. 240 dm?3
B. 300 dm?
C. 3000 dm?3
D. 6000 dm?



CHEMISTRY A-level Induction Summer Task: Mole Calculations

19. What is the maximum volume of gas, in dm?3, at room temperature and
pressure which could be obtained from 0.100moles of magnesium nitrate?
[Molar volume of a gas = 24dm?® mol™? at room temperature and pressure]

2Mg(NO3)2(s) = 2Mg0(s) + 4NOg) + Ozg)

A. 0.24 dm?
B. 2.4dm?
C. 4.8dm?
D. 6.0dm?3

20. In which of the following pairs does each gas occupy the same volume?
All volumes are measured at the same temperature and pressure.

2g of hydrogen and 14g of nitrogen
32g of methane and 88g carbon dioxide

7g of carbon monoxide and 16g of oxygen

O 0 ™ »

10g of hydrogen chloride and 10g of sulfur dioxide

21. What is the maximum volume of nitrogen dioxide that could be obtained in
the reaction of 1dm?3 nitrogen monoxide with 2dm?3 of oxygen? Assume all
measurements are made at the same temperature and pressure.

2NO(g) + O2(g) = 2NO2)

A. 1dm?
B. 2dm?3
C. 3dm?
D. 4dm?
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22. 500cm? of CO reacts with 500cm? of NO. What is the total volume of gases
produced assuming the temperature and pressure remain the same?

2C0(g) + 2NO(g) = 2COxg) + Nagg)

A. 250cm?
B. 500cm?
C. 750cm3
D. 1000cm?

23. Complete combustion of 50cm? of a hydrocarbon vapour gave 350cm? of
carbon dioxide, both gas volumes being measured at the same temperature
and pressure. Which one of the following formulae could be correct for this
hydrocarbon?

CgHi1s
CsH1s
CsH14

O 0 ™ »

CsHiz

24. What mass of sodium chlorate(V), NaClOs, is needed to produce 120cm? of
oxygen gas? [Molar volume of a gas = 24dm3 mol™ at rtp]

2NaC|O3(s) - ZNaC|(s) + 302(g)

A. 266bmg
B. 355mg
C. 533mgs
D. 799mgs
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25. What volume of oxygen, measured at room temperature and pressure, is
needed to completely burn 3.0g of ethane? [Molar volume of a gas = 24dm?
mol™? at rtp]

2CoHe(g) + 702(5) > 4C0O2 g + 6H20()

A. 2.4dm3
B. 4.8dm?
C. 8.4dm3
D. 16.8 dm3

26. What volume of 0.16mol dm™ hydrochloric acid is required to neutralise
25cm?3 of 0.20mol dm™ sodium hydroxide?

HClag) + NaOHaq) & NaCl(ag) + H20q)

A. 16 cm3
B. 25cm3
C. 31cm?
D. 48 cm?

27. What volume of 0.25mol dm™ sulfuric acid is required to neutralise 50cm?
of 0.40mol dm™ sodium hydroxide?

H2S04aq) + 2NaOH(aq) = Na2S04(aq) + 2H20)

A. 10cm3
B. 20cm?
C. 40 cm?
D. 80 cm?
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28. If 18cm?3 of 0.18mol dm™ nitric acid is required to neutralise 20cm? of
sodium hydroxide, then what is the concentration of the sodium hydroxide?

HNO3aq) + NaOH(aq) - NaNO3(aq) + H20(|)

A. 0.16 mol dm™
B. 0.18 mol dm?
C. 0.22 moldm?
D. 0.24 mol dm?

29. If 15cm?3 of 0.20mol dm™ phosphoric acid is required to neutralise 25cm?3 of
sodium hydroxide, then what is the concentration of the sodium hydroxide?

H3PO4aq) + 3NaOH(aq) 2 NazPOa(aq) + 3H20)

A. 0.06 mol dm™
B. 0.12 mol dm?
C. 0.24 mol dm?
D. 0.36 mol dm?

30. If 1.9g of magnesium chloride, MgCl,, is dissolved in 250cm? water then
what is the concentration of chloride ions, CI, in the solution?

MgClas) = Mg*(aq) + 2Cl(aq)

A. 0.08 mol dm™
B. 0.16 mol dm?
C. 0.0008 mol dm™
D. 0.0016 mol dm™



“JoqUINU 9]OYM }Sa1edU dY) O} PBPUNO.I UBA( JOU dARY dULIOJY pue 1oddod JO SasSsell IIWoje dAle[al dy |

"8|qe} olpoLad ay) Jo Jed Siy) Wolj paRiWo ale |/ 0} §G WO} SI8quinu DIWO)e UM Sjusws|e ay]

BUON

P74423A

98 G8 78 €8 4] 18 08 6. 8. YA 9/ Gl V. €l (4 1S 9g 1%
uopels aunese wniuojod ynwsiq pes| wnijieyy Ainosew plob wnupeyd wniput wniwso winuayl ua)sBuny wnjejue} wnjujey wnueyjue| wnueq wniseed
uy w od 19 ad IL BH ny d J| SO oy M el H €1 eg s)
[zl loizl l602] 602 102 ¥0Z 102 161 G6l z6l 061 98l 8l 18l 8.l 6el LE1L ecl
1248 €q 4] 1S (0] 514 8v YA% 14 Sy 1474 1974 1474 A4 oy 6¢ 8¢ 1€
uousx auIpol wnun||e} Auownue un wnipul wniwpeo JanIs wnipejied wnipoys wniuayni wnpauyos) wnuapgAjow wnigoiu winiuooJiz wnupk wnnuoss wnipigna
) ¢ | ol qs us uj 30 By pPd Uy ny o1 O aN 1z A IS qy
LEL 1C) 8cl acl 6Ll Gl 49" 801 0l €0l 101 [86] 96 €6 16 68 88 13]
9¢ Gge 14 €e 4 1€ (0] 6¢ 8¢ lC 9¢ T4 174 jord [44 X4 0¢ 6l
uoydAsy aujwouq wniuajes oluasie wnjuew.ab wnyjieb ouiz Jaddoo [&1u Jleqoo uoul asauebuew wniwoJyd wnipeueA wnjuey} wnipuess wnioles wnissejod
| 19 oS Sy 99 eo uz no IN 0D 94 Un 10 A 1L oS e A
78 08 6/ Gl €l 0. g9 a'e9 69 69 99 Gas 4] 19 15174 Sy ov 6¢
8l Ll 9l gl 142 cl ¢l [
uobie auuolyo njns snioydsoyd uool|is wniuiwnie wnisaubew wnipos
Iy 19 S d IS Iv BN eN
ov Gg'Ge (4 1€ 8¢ /lC 174 €
ol 6 8 A 9 g Jaquwinu (uojoud) olwoye 14 €
uoau auuony uabAxo uabonu uogleod uoloq aweu wnijiAiaq winiyy|
N 4 (0] N 2 2| |loquiAs olwoje ag |
0¢ 6l 9l 142 4% [ SSeuwl Jlloje sAlleal 6 yA
. ! Aoy
wnijay uaboupAy
oH H
14 l
0 yA 9 g 14 € 4 l

sjuawia|d ay} Jo a|ge} sipouad ay|



