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Chemistry
Standard level
Paper 1

11 pages

Friday 14 May 2021 (morning)

45 minutes

Instructions to candidates

	y Do not open this examination paper until instructed to do so.
	y Answer all the questions.
	y For each question, choose the answer you consider to be the best and indicate your choice on 

the answer sheet provided.
	y The periodic table is provided for reference on page 2 of this examination paper.
	y The maximum mark for this examination paper is [30 marks].
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1. 0.20 mol of magnesium is mixed with 0.10 mol of hydrochloric acid.

Mg (s) + 2HCl (aq) → MgCl2 (aq) + H2 (g)

Which is correct?

Limiting reagent Maximum yield 
of H2 / mol

A. HCl 0.10

B. Mg 0.20

C. HCl 0.05

D. Mg 0.10

2. Which amount, in mol, of sodium chloride is needed to make 250 cm3 of 0.10 mol dm−3 solution?

A. 4.0 × 10−4

B. 0.025

C. 0.40

D. 25

3. Which molecule has the same empirical formula as molecular formula?

A. CH3COOH

B. C2H5OH

C. C2H4

D. C4H10

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

__Sn(OH)4 (aq) + __NaOH (aq) → __Na2SnO3 (aq) + __H2O (l)

A. 4

B. 5

C. 6

D. 7

Turn over
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5. What is represented by “2−” in A ZX
2−?

A. loss of electron

B. gain of electron

C. loss of proton

D. gain of proton

6. How are emission spectra formed?

A. Photons are absorbed when promoted electrons return to a lower energy level.

B. Photons are absorbed when electrons are promoted to a higher energy level.

C. Photons are emitted when electrons are promoted to a higher energy level.

D. Photons are emitted when promoted electrons return to a lower energy level.

7. Which property increases down group 1?

A. atomic radius

B. electronegativity

C. first ionization energy

D. melting point

8. Which is a d-block element?

A. Ca

B. Cf

C. Cl

D. Co

9. Which compound has the greatest volatility under the same conditions?

A. SO2

B. SiO2

C. SnO2

D. SrO
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10. Which compound has the shortest C to N bond?

A. HCN

B. CH3CH2NH2

C. CH3CHNH

D. (CH3)2NH

11. What is the formula of the compound formed from Ca2+ and PO4
3−?

A. CaPO4

B. Ca3(PO4)2

C. Ca2(PO4)3

D. Ca(PO4)2

12. Which is the correct order based on increasing strength?

A. covalent bonds < hydrogen bonds < dipole–dipole forces < dispersion forces

B. dipole–dipole forces < dispersion forces < hydrogen bonds < covalent bonds

C. dispersion forces < dipole–dipole forces < hydrogen bonds < covalent bonds

D. dispersion forces < dipole–dipole forces < covalent bonds < hydrogen bonds

13. Which describes an exothermic reaction?

Heat transfer Enthalpy

A. from surroundings to system reactants > products

B. from surroundings to system products > reactants

C. from system to surroundings products > reactants

D. from system to surroundings reactants > products

Turn over
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14. What is the heat change, in kJ, when 100.0 g of aluminium is heated from 19.0 C to 32.0 C?

Specific heat capacity of aluminium: 0.90 J g−1 K−1

A. 0.90 100.0 13.0× ×

B. 0.90 100.0 286× ×

C. 
0.90 100.0 13.0

1000
× ×

D. 
0.90 100.0 286

1000
× ×

15. Which is the enthalpy change of reaction, ∆H?

A.
D.

B.

C.

En
th

al
py

Progress of reaction

Reactants

Products

16. Which change causes the greatest increase in the initial rate of reaction between nitric acid 
and magnesium?

2HNO3 (aq) + Mg (s) → Mg(NO3)2 (aq) + H2 (g)

[HNO3] Size of metal pieces

A. doubled halved

B. doubled doubled

C. halved halved

D. halved doubled
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17. The graph shows the Maxwell–Boltzmann energy distribution curve for a given gas at a 
certain temperature.

M

Kinetic energy

Pr
op

or
tio

n 
of

 p
ar

tic
le

s

How would the curve change if the temperature of the gas decreases while the other 
conditions remain constant?

A. The maximum would be lower and to the left of M.

B. The maximum would be lower and to the right of M.

C. The maximum would be higher and to the left of M.

D. The maximum would be higher and to the right of M.

18. What effect does a catalyst have on the position of equilibrium and the value of the 
equilibrium constant, Kc, for an exothermic reaction?

Position of equilibrium Value of equilibrium constant

A. moves to products increases

B. stays the same increases

C. stays the same stays the same

D. moves to products stays the same

Turn over
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19. Which cannot act as a Brønsted–Lowry base?

A. HPO4
2−

B. H2O

C. CH4

D. NH3

20. Which causes acid deposition?

A. SO2

B. SiO2

C. SrO

D. CO2

21. What is the oxidation state of oxygen in H2O2?

A. −2

B. −1

C. +1

D. +2

22. What are the products of the electrolysis of molten potassium chloride, KCl (l)?

Anode 
(positive electrode)

Cathode 
(negative electrode)

A. K Cl

B. Cl2 K

C. Cl K

D. K Cl2
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23. What occurs at an anode?

Voltaic cell Electrolytic cell

A. oxidation reduction

B. reduction oxidation

C. reduction reduction

D. oxidation oxidation

24. Which is in the same homologous series as CH3OCH3?

A. CH3COCH3

B. CH3COOCH3

C. CH3CH2CH2OH

D. CH3CH2CH2OCH3

25. What is the IUPAC name of the molecule shown?

CH 3 CH2CH3

H3 C  CH CH 2  CH CH3

A. 2,4-dimethylhexane

B. 3,5-dimethylhexane

C. 2-methyl-4-ethylpentane

D. 2-ethyl-4-methylpentane

Turn over
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26. Which monomer forms the polymer shown?

H CH3 H CH3 H CH3

C C C C C C

Cl H Cl H Cl H n

A. CH(Cl)=CH(CH3)

B. CH2=C(Cl)CH3

C. (CH3)2CHCl

D. CH2=CHCl

27. Which is a propagation step in the free-radical substitution mechanism of ethane with chlorine?

A. Cl2 → 2 •Cl

B. •C2H5 + Cl2 → C2H5Cl + •Cl

C. •C2H5 + •Cl → C2H5Cl

D. C2H6 + •Cl → C2H5Cl + •H

28. Which spectra would show the difference between propan-2-ol, CH3CH(OH)CH3, and 
propanal, CH3CH2CHO?

I.  mass

II. infrared

III. 1H NMR

A. I and II only

B. I and III only

C. II and III only

D. I, II and III
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29. How should the difference between 27.0 ± 0.3 and 9.0 ± 0.2 be shown?

A. 18.0 ± 0.1

B. 18.0 ± 0.3

C. 18.0 ± 0.5

D. 18.0 ± 0.6

30. A liquid was added to a graduated cylinder. What can be deduced from the graph?

0
0

M
as

s 
/ g

Volume of liquid / cm3

Gradient y-intercept

A. density of liquid amount of liquid

B. density of liquid mass of empty cylinder

C. rate of adding liquid amount of liquid

D. rate of adding liquid mass of empty cylinder
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