SL Paper 1

Which sample has the greatest mass?

A. 1 molof SO
B. 2molof N2O
C. 2molof Ar

D. 4 molof NHs

What is the total number of atoms in 0.100 mol of [Pt(NH3),Cl2]?

A 11

B. 6.02 x 10*
C. 3.01x10%
D. 6.62 x 10%

Nitroglycerine, C3H5N3Oyg, can be used in the manufacture of explosives. What is the coefficient of C3H;N3Og(1) when the equation for its

decomposition reaction is balanced using the lowest whole numbers?

_ C3H5N309(1) — __ COy(g)+ __ HyO(1)+ __Ny(g)+ __ Os(g)

20
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33

4.00 mol of a hydrocarbon with an empirical formula of CH; has a mass of 280 g. What is the molecular formula of this compound?

CyHy
CsHe
CyHg
CsHio
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The volume occupied by one mole of an ideal gas at 273 K and 1.01 x 10° Pa is 22.4 dm?®. What volume, in dm?, is occupied by 3.20 g O2(g) at

273 K and 1.01 x 10° Pa?

A 224
B. 4.48
C. 224
D

7.7

1.0 dm? of an ideal gas at 100 kPa and 25 °C is heated to 50 °C at constant pressure. What is the new volume in dm??

0.50
0.90

1.1
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2.0

In which mixture is NaOH the limiting reagent?

A. 0.20mol NaOH + 0.10mol H,SO,
B. 0.10mol NaOH + 0.10mol H,SO,4
C. 0.20mol NaOH + 0.10mol HNO3

D. 0.10mol NaOH + 0.10mol HNO3

What is the percentage yield when 2.0 g of ethene, C,Hy, is formed from 5.0 g of ethanol, CoH5OH?

M (ethene) = 28; M,(ethanol) = 46

A 22 x 22 %100
ﬂ

B. = x 100
46

C. % X % x 100
2

D. =2 x 100

s
=

Which graph shows the relationship between the volume and pressure of a fixed mass of an ideal gas?
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How many molecules are present in a drop of ethanol, CaHsOH, of mass 2.3 x 1072 g? (L = 6.0 x 10** mol ™)

3.0 x 10°
3.0 x 10%°
6.0 x 10%°
6.0 x 10%
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What is the total number of nitrogen atoms in two mol of NH,NQO3?

4
6.02 x 10%
1.20 x 10%
2.41 x 10*

O o0 w »

Which statements about solutions are correct?

I. A solute dissolves in a solvent to form a solution.
Il. A solution is a homogeneous mixture of two or more substances.

Il.  Concentrations of solutions can be expressed in g dm 3.

I and Il only
I and Il only

Il and Ill only
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I, 1land Il



The equation for the reduction of iron(lll) oxide is:

FeyO3(s) +3CO(g) — 2Fe(s) + 3C02(g)

What mass of carbon dioxide, in g, is produced by the complete reduction of 80 g of iron(lll) oxide?

A 44
B. 66
C. 88
D. 132

What is the number of ions in 0.20 mol of (NH4),PO,?

A. 80x107!
B. 1.2x10%®
C. 4.8x10%
D. 2.4 x10*

A sample of element X contains 69% of 83X and 31% of 8°X. What is the relative atomic mass of X in this sample?

63.0
63.6
65.0
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69.0

What is the concentration of NaCl, in mol dm 2, when 10.0 cm? of 0.200 mol dm 3 NaCl solution is added to 30.0 cm?® of 0.600 mol dm 3 NaCl

solution?

A. 0.450
B. 0.300
C. 0.500
D. 0.800

What is the whole number ratio of the coefficients of ammonia to oxygen when the following equation is balanced correctly?

_ NH;3(g)+__Os(g) - __NO(g)+__Hy0(1)



B. 2:1
C. 4:5
D. 5:4

What is the coefficient for O2(g) when the equation for the combustion of 1 mole of pentane is balanced?

CsHiz(g)+ _ O2(g) - CO2(g) - H20(g)

o o w >
o

16

What is the pressure, in Pa, in a 100 cm®container containing 1.8 g of steam at a temperature of 727 °C? (R = 8.31 J Kflmolfl)

1.8x8.31x727

18x100
B 18x100
' 1.8x8.31x727
c 1.8x8.31x1000
’ 18x10~4
D. 1.8x8.31

1.8x107*x 1000

The relative molecular mass of a gas is 56 and its empirical formula is CH,. What is the molecular formula of the gas?

CH,

C.H,
C5H,
C,Hg
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What is the molar mass, in g mol !, of a substance if 0.30 mol of the substance has a mass of 18 g?

5.4
6.0
30
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60



1.7 g of NaNOj3 (M, = 85) is dissolved in water to prepare 0.20 dm? of solution. What is the concentration of the resulting solution in mol dm~3?

A.  0.01
B. 041
C. 0.2
D. 1.0

When sodium bromate(V), NaBrOQs, is heated, it reacts according to the equation below.

2NaBrOs(s) — 2NaBr(s) + 302(g)

What amount, in mol, of NaBrO3 produces 2.4 dm? of oxygen gas, measured at room temperature and pressure? (Molar volume of gas
= 24 dm®mol ! at room temperature and pressure.)

A. 0.017
B. 0.067
C. 0.10
D. 0.15

Which contains the largest number of ions?
1 mol of Alz(SO4)3
1 mol of Mg3(POy4),

A
B
C. 2molof KsPOy
D. 3 mol of NaNO3

What is the value of x when 32.2 g of Na,SO4*xH,0 are heated leaving 14.2 g of anhydrous Na,S0O,4? M(H,0) = 18; M(Na,SO,4) = 142.

NayS0,4.xH50 (s) — Na,SOy, (s) + xH,0 (g)
A. 0.1
B. 1
C.5
D.10

5 dm?® of carbon monoxide, CO(g), and 2 dm? of oxygen, O2(g), at the same temperature and pressure are mixed together. Assuming complete

reaction according to the equation given, what is the maximum volume of carbon dioxide, CO2(g), in dm?, that can be formed?

2CO(g) + O2(g) — 2CO2(g)
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What will be the concentration of sulfate ions in mol dm 2 when 0.20 mol of KA1(SOy4), is dissolved in water to give 100 cm?® of aqueous solution?

0.2
1.0

2.0
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4.0

On analysis, a compound with molar mass 60 g mol ! was found to contain 12 g of carbon, 2 g of hydrogen and 16 g of oxygen. What is the

molecular formula of the compound?

A. CHyO
B. CH4O
c. GCH40
D. GCH40,

What is the sum of the coefficients for the equation when balanced using the smallest possible whole numbers?

_ NoHy(g)+ _ O2(g) — _NO2(g)+ _H20(g)

o0 ® »
~

What is the sum of the coefficients when the following equation is balanced using the smallest whole numbers?

—GCeH1206 (aq) — _CoHsOH (aq) + _CO; (g)
A. 4
B.5
C.9

D.10



What is the sum of the coefficients when the equation is balanced with whole numbers?

—CgH15(9) + —O2(9) — —CO(g) + —H20()

A. 265
B. 30
C. 53
D. 61

What is the sum of the coefficients when the following equation is balanced using whole numbers?

__ Fe03(s)+ __CO(g) — __Fe(s)+ __ COx(g)

5
6
8
9

O 0 w »

Why do gases deviate from the ideal gas law at high pressures?

A. Molecules have finite volume.
B. Cohesive forces increase the volume from the ideal.
C. Increasing pressure increases the temperature of the gas.

D. Collisions between molecules occur more frequently as pressure increases.

3

What volume, in m?, is occupied by 2.00 mol of gas at 27 °C and 2.00 atm pressure?

Assume: 1.00 atm = 1.01 x 10° Paand R = 8.31 JK ‘mol .

8.31x27
A 3L
1.01x10
2.00x8.31x27
B. —wioo
1.01x10

c 2.00x8.31x300
" 2.00x1.01x10°

2.00x8.31x300
1.01x10°

How many moles of oxygen atoms are there in 0.500 mol of hydrated iron(ll) ammonium sulfate, (NH4)oFe(SO4),*6H,0(s)?

A.  4.00



B. 7.00
C. 8.00
D. 14.00

A fixed mass of gas has a certain volume at a temperature of 50 °C. What temperature is required to double its volume while keeping the pressure

constant?

A. 100K
B. 323K
C. 373K
D. 646K

What is the sum of the coefficients when the equation is balanced with the lowest whole number ratio?

__Na,S,05(aq) + __HCl(aq) — __S(s) + __S0O»(g) + __NaCl(aqg) + __H50O(l)

o o w »
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What is the number of atoms of oxygen in 2.0 mol of hydrated sodium carbonate, Na,CO3+10H,0? Avogadro’s constant, L or N4: 6.02 x 1023 mol™!

A 6

B. 26

C. 36x10*
D

1.6 x 10%°

5.0 cm® of 2.00 mol dm~2 sodium carbonate solution, Na,CO5(aq), was added to a volumetric flask and the volume was made up to 500 cm? with

water. What is the concentration, in mol dm=3, of the solution?

A. 0.0050
B. 0.0040
C. 0.020
D. 0.010



What is the molecular formula of a hydrocarbon containing 84.6% carbon by mass with a molar mass of 142.3 g mol~'?
CooHaa
CiiHio

CioH22
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CsH14

What is the expression for the volume of hydrogen gas, in dm?, produced at STP when 0.30 g of magnesium reacts with excess hydrochloric acid

solution?

Mg(s) + 2HCl(aq) — MgCly(aq) + Hy(9)

Molar volume of an ideal gas at STP = 22.7 dm?3 mol™"

A 0.3022?;122.7
B. 0.3204>.<3212.7
C. 0.30;;2;1.31
o

How many grams of sodium azide, NaNs, are needed to produce 68.1 dm® of N, (g) at STP?

Molar volume at STP = 22.7 dm? mol™"; M,(NaN3) = 65.0
2NaN3 (s) — 3Nz (g) + 2Na (s)
A.325
B. 65.0
C. 130.0

D. 195.0

Which compound has the greatest percentage by mass of nitrogen atoms?

A, NoHy
B. NHs
C. N2O4
D. NaNOs

What is the coefficient of Fe3O4 when the following equation is balanced using the lowest whole numbers?



__Al(s)+ _Fe304(s) — _ AlbO3(s)+ __ Fe(s)
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What is the maximum volume, in dm?3, of CO,(g) produced when 1.00 g of CaCOQjy(s) reacts with 20.0 cm? of 2.00 mol dm=3 HCl(aq)?

CaCO4(s) + 2HCI(ag) — CaCly(ag) + H0() + CO,(g)
Molar volume of gas = 22.7 dm®mol~'; M,(CaCOg) = 100.00

1 20.0x2.0

A5 X oo X 22.7
B. X220 227

C. gops X 22.7

D. ey X 2 X 22.7

The molar mass of a compound is approximately 56 g mol . Which formula is possible for this compound?
NaNOs

AgOH

MgO
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KOH

The volume of an ideal gas at 27.0 °C is increased from 3.00 dm? to 6.00 dm?®. At what temperature, in °C, will the gas have the original pressure?

A. 135
B. 54.0
C. 327
D. 600

Which non-metal forms an oxide XO» with a relative molecular mass of 60?

C

Si

©O o w >



Which equation represents sublimation?

A. 2A1(8)+3l,(g)—2All5(s)
B. HgCly(s)—HgClx(g)

C. Ix(g)—l2(s)
D. CaCOjy(s)+2HCI(ag)—CaCly(ag)+COx(g)+Ha0()

What is the percentage yield when 7 g of ethene produces 6 g of ethanol?

M(ethene) = 28 and M,(ethanol) = 46

CaHy(g) + H0(g) — CoHs50H(g)

.y

What is the volume, in cm3, of the final solution if 100 cm? of a solution containing 1.42 g of sodium sulfate, Na,SOy, is diluted to the concentration of

0.020 mol dm™3?

M,(NaySO,) = 142
A. 50

B. 400

C. 500

D. 600

The complete combustion of 15.0cm? of a gaseous hydrocarbon X produces 60.0 cm? of carbon dioxide gas and 75.0 cm? of water vapour. What is
the molecular formula of X? (All volumes are measured at the same temperature and pressure.)

A. C4Hg
B. C4Hsg
C. C4Hyo
D. CgH1o



At 25 °C, 200 cm? of 1.0 mol dm 2 nitric acid is added to 5.0 g of magnesium powder. If the experiment is repeated using the same mass of

magnesium powder, which conditions will result in the same initial reaction rate?

Volume of HNO, / em’ g;:—g?jt:::li;]:n?sf Temperature / °C
A 200 2.0 25
B. 200 1.0 50
C. 100 20 25
D. 100 1.0 25

What is the amount, in moles, of sulfate ions in 100 cm? of 0.020 mol dm 3 FeSO4(aq)?

2.0x 1073
2.0 x 1072
2.0 x 1071

O o0 w »

2.0

Which volume, in cm?3, of 0.20 mol dm= NaOH (aq) is needed to neutralize 0.050 mol of H,S(g)?

H,S(g) + 2NaOH(aqg) — Na,S(aq) + 2H,0(l)

A.0.25
B. 0.50
C. 250
D. 500

3.0 dm? of ethyne, CoHo, is mixed with 3.0 dm? of hydrogen and ignited. The equation for the reaction that occurs is shown below.

CyHy(g) + 2H,(g) — CoHg(g)

Assuming the reaction goes to completion and all gas volumes are measured at the same temperature and pressure, what volume of ethane, CoHg, in
dm?, is formed?

A 15
B. 20
C. 3.0
D. 6.0



Chloroethene, C2Hj3Cl, reacts with oxygen according to the equation below.

2C2H3Cl(g) + 502(g) — 4CO02(g) + 2H20(g) + 2HCl(g)

What is the amount, in mol, of HyO produced when 10.0 mol of CoH3Cl and 10.0 mol of O, are mixed together, and the above reaction goes to
completion?

A.  4.00
B. 8.00
C. 10.0
D. 20.0

How many atoms of nitrogen are there in 0.50 mol of (NH,4),CO3?

A1
B.2
C.3.01 x 1028

D. 6.02 x 1023

Which is a homogeneous mixture?

Oil and water
Sand and water

Ethanol and water

O 0 w »

Chalk and sand

In a reaction that occurs in 50 g of aqueous solution, the temperature of the reaction mixture increases by 20 °C. If 0.10 mol of the limiting reagent is

consumed, what is the enthalpy change (in kJ mol ) for the reaction? Assume the specific heat capacity of the solution = 4.2kJ KL

A, —0.10 x 50 x 4.2 x 20
B. —0.10 x 0.050 x 4.2 x 20

—50x4.2%x20
C. 0.10

—0.050x4.2x20
D. 0.10

Which factors affect the molar volume of an ideal gas?



I Pressure
II. Temperature
ITI. Empirical formula

I and Il only
I and Il only

Il 'and Il only
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I, Illand Il

Which of the following is consistent with Avogadro’s law?

= constant (V, n constant)

= constant (P, n constant)

Nl< Klv

C. Vn = constant (P, T constant)

% = constant (P, T' constant)

Which statements about mixtures are correct?

L The components may be elements or compounds.
II.  All components must be in the same phase.

III. The components retain their individual properties.

A. landllonly
B. landlll only
C. lland lll only
D. L llandll

What is the sum of all coefficients when the following equation is balanced using the smallest possible whole numbers?

_ 02H2+ _ 02 — __ C02+ _ HQO

11

O o0 w »

13

Some sodium chloride is dissolved in water. Which term describes the role of sodium chloride in this process?

A. Solute



B. Solvent
C. Solution

D. Saturated

Which electron transition emits energy of the longest wavelength?

n=>5
n=4 TB
A
n=3 -
C
n=>2
D
n="1 .

What volume of sulfur trioxide, in cm3, can be prepared using 40 cm? sulfur dioxide and 20 cm? oxygen gas by the following reaction? Assume all

volumes are measured at the same temperature and pressure.

2502(g) + O2(g) — 2S03(g)
20
40
60
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80

7.102 g of NaySOy (M = 142.04 gmol_l) is dissolved in water to prepare 0.5000 dm?® of solution. What is the concentration of Na;SOy, in

mol dm 3?

A. 2500 x 1072
B. 1.000 x 10°*
C. 1.000 x 10
D. 1.000 x 102

The structural formula of a dioxin is shown below.



What is its empirical formula?

A. GO

B. CgH4O
C. GCeHgsO
D. Ci2HgOo

What are the coefficients of H2SO4(aq) and H3PO4(aq) when the following equation is balanced using the smallest possible whole numbers?

__Ca3(POy4),(s)+ __H2804(aq) — _ CaSO4(s)+ _ H3POy(aq)

Coefficient of Coefficient of
H,SO, (ag) H,PO, (ag)
A 1 2
B 2 3
C 3 1
D 3 2

Which is the best description of relative atomic mass, A,?

The number of neutrons and protons present in the nucleus of an atom
The average number of neutrons and protons in all isotopes of an element

The weighted mean mass of naturally occurring isotopes of an element compared to the mass of an atom of carbon-12

O 0w »

The weighted mean mass of naturally occurring isotopes of an element compared to 1/12t" of the mass of an atom of carbon-12

Aluminium carbide reacts with water according to the equation below. What is the sum of all the coefficients when the equation is balanced?

—ALGs(s)+ __H,O(1) — _ Al(OH);(s)+ __ CHy(g)
13
14
19
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Which represents an empirical formula?

A. CyHy
B. ByHg



C. AlOj3
D. CgHg

What is the molar mass, in g mol !, of washing soda crystals, NayCO3  10H,0?

A, 105.99
B. 124.00
C. 263.15
D. 286.19

When 50 cm?® of a hydrocarbon, CxHy, was burned in excess oxygen, 200 cm? of carbon dioxide and 250 cm? of steam were produced (all volumes

were measured under the same conditions). What is the molecular formula of the hydrocarbon?

CoHy
CsHg
C4Hg
C4Hio

O o0 w »

What mass of carbon dioxide, CO(g), in g, is produced when 5.0 g of calcium carbonate, CaCO5(s),reacts completely with hydrochloric acid, HCl(aq)?

CaCOs(s) + 2HCl(aq) — CaClz(aq) + HaO(1)+CO2(g)
0.050

2.2
4.4

© o w >

5.0

Which compound has the highest percentage of carbon by mass?

CH,
C2H4
C4]:—110
CGH6

O o w >



A gas with a molar mass (M) of 44 gmolf1 occupies a volume of 2.00 x 10 cm? at a pressure of 1.01 x 10° Pa and a temperature of 25 °C. Which
expression is correct for the calculation of the mass of the gas, in g? (R = 8.31 JK ' mol ')

44x1.01x10°x2.00x1073

A 8.31x298

B 44x1.01x10°x2.00x 10°
) 8.31x25

c 1.01x10°x2.00x10~°
: 44x8.31x298

D 44x1.01x10°x2.00x10°

8.31x298

Which sample contains the largest amount, in mol, of oxygen atoms?

A. 0.20 mol P5O5

B. 0.30 mol O3

C. 0.40 mol CH3COOH
D. 0.80 mol H,O

For which compounds is the empirical formula the same as the molecular formula?

. Methane

.  Ethene

Il.  Ethanol
I and Il only
I 'and Il only

Il and Ill only
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I, Iland 1l

Equal masses of the metals Na, Mg, Ca and Ag are added to separate samples of excess HCI (ag). Which metal produces the greatest total volume of

Hz(9)?

A. Na
B. Mg
C. Ca
D. Ag

What is the total number of protons and electrons in one mole of hydrogen gas?



1.2 x 10*
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2.4 x 10*

Which solution contains the biggest amount, in mol, of chloride ions?

A. 20 cm? of 0.50 mol dm3NH,Cl

B. 60 cm? of 0.20 mol dm3MgCl,

C. 70 cm?® of 0.30 mol dm *NaCl

D. 100 cm? of 0.30 mol dm3CICH,COOH

8.5 g of NHj are dissolved in HyO to prepare a 500 cm? solution. Which statements are correct?

I.  NHj is the solute and H,O is the solution

Il.  The concentration of the solution is 17 g dm 3
. [NH;) = 1.0 moldm*

A. landllonly
B. landlll only
C. lland lll only
D

I, Iland Il

Which compound has the empirical formula with the largest mass?

C2He
C.H,y
CoH,
CsHe
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Which statements are correct about Avogadro’s constant?

I.  Itis the number of ions in 12 g of sodium hydride, NaH.
Il.  Itis the number of molecules in 22.4 dm? of hydrogen gas at 0 °C and 1 atm.

Ill. It is the number of atoms in 12 g of 2,

A. landllonly



B. landlll only
C. llandlil only

D. I llandlll

Which molecular formula is also an empirical formula?

PCl;
CoHy
H>0,
CeH1206

O 0w »

At which temperature, in K, assuming constant pressure, is the volume of a fixed mass of gas at 127 °C doubled?

A. 200K
B. 254K
C. 400K
D. 800K

What is the maximum mass, in g, of magnesium oxide that can be obtained from the reaction of oxygen with 2.4 g of magnesium?

2.4
3.0

4.0

O 0w »

5.6

What is the mass, in g, of one molecule of ethane, CoHg?

3.0x10° %
5.0 x 1072
30

1.8 x 10%

O o0 w »

What volume of carbon dioxide, CO,(g), in dm?3, is produced when 1 dm? of octane, CgH1g(g), undergoes complete combustion?

2CsHis(g) + 250,(g) — 16CO,(g) + 18H,0(g)
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Combustion of ethanol takes place according to the following unbalanced equation.

__ CyH;0H(1)+ __ O2(g) — __ CO2(g)+ __H20(1)

What is the mole ratio of ethanol to oxygen in the balanced equation?

A 11
B. 2:
C. 13
D. 27

What is the sum of all coefficients for the combustion of one mole of propane?

__ C3Hs(g)+ __ Os(g) - __ CO2(g)+ __Hy0O(1)

12

13

© o w >

15

What is the mass, in g, of one mole of hydrated copper(ll) sulfate, CuSO, ® 5H,O, given the following relative atomic mass values?

Element Cu 5 H O
Relative atomic mass 64 32 1 16
A. 160
B. 178
C. 186
D. 250

A hydrocarbon contains 85.7 % carbon by mass. What is the empirical formula of the hydrocarbon?

B. CH,



C. GCyH;
D. CHs

100.0 cm? of a 0.50 mol dm 2 solution of BaCls is added to 50.0 cm? of a 0.10 mol dm ™2 solution of Na2SOy4. A precipitate of BaSQy is formed

according to the equation below.

BaClz(aq) + NazSO4(aq) — BaSO4(s) + 2NaCl(aq)

What is the amount, in mol, of BaSO, produced?

A. 0.0050
B. 0.010
C. 0.050
D. 0.10

0.040 mol of (NH4)2N1 (SO4)2 ¢ 6H,0 is dissolved in water to give 200 cm? of aqueous solution. What is the concentration, in mol dm 3, of

ammonium ions?

A. 0.00040
B. 0.0080
C. 0.20

D. 0.40

What is the pressure, in Pa, if 3 mol of gas occupies 500 cm?® at 25 °C?

Given: R =28.31JK ‘mol™*

103 m3 = 10® cm®

A 3><8.53010><298
g
C. 3% Séféhx 25
o g

Which volumes of gases at standard temperature and pressure have the same mass as 100 cm? of 0,2

I. 50 cm? of SO,
II. 100 cm?® of CH,
. 100 cm?® of SiH,



A. landllonly
B. landlll only
C. llandlll only
D

I, Iland Il

For which compound is the empirical formula the same as the molecular formula?

AlH)=1; A(C)=12; A(O)=16

Empirical formula Molar mass / gmol™
A. CO,H 90
B. CH.O 62
C. C,H,O 88
D. C,H,0 72

5.0mol of Fe;O3(s) and 6.0mol of CO(g) react according to the equation below. What is the limiting reactant and how many moles of the excess

reactant remain unreacted?

FeoO3(s) + 3CO(g) — 2Fe(s) + 3C0O,(g)

R Moles of excess reactant
Limiting reactant L
remaining
A. CO 2.0
B. CO 3.0
C. Fe.O, 1.0
D. Fe.O, 20




