Diploma Programme
Programme du diplome

Programa del Diploma

© International Baccalaureate Organization 2021

All rights reserved. No part of this product may be reproduced in any form or by any
electronic or mechanical means, including information storage and retrieval systems,
without the prior written permission from the IB. Additionally, the license tied with this
product prohibits use of any selected files or extracts from this product. Use by third
parties, including but not limited to publishers, private teachers, tutoring or study services,
preparatory schools, vendors operating curriculum mapping services or teacher resource
digital platforms and app developers, whether fee-covered or not, is prohibited and is a
criminal offense.

More information on how to request written permission in the form of a license can be
obtained from https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-
license/.

© Organisation du Baccalauréat International 2021

Tous droits réservés. Aucune partie de ce produit ne peut étre reproduite sous quelque
forme ni par quelque moyen que ce soit, électronique ou meécanique, y compris des
systemes de stockage et de récupération d’informations, sans [l'autorisation écrite
préalable de I'IB. De plus, la licence associée a ce produit interdit toute utilisation de tout
fichier ou extrait sélectionné dans ce produit. L'utilisation par des tiers, y compris, sans
toutefois s’y limiter, des éditeurs, des professeurs particuliers, des services de tutorat ou
d’aide aux études, des établissements de préparation a I'enseignement supérieur, des
fournisseurs de services de planification des programmes d’études, des gestionnaires de
plateformes pédagogiques en ligne, et des développeurs d’applications, moyennant
paiement ou non, est interdite et constitue une infraction pénale.

Pour plus d’informations sur la procédure a suivre pour obtenir une autorisation écrite
sous la forme d’une licence, rendez-vous a I'adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organizacion del Bachillerato Internacional, 2021

Todos los derechos reservados. No se podra reproducir ninguna parte de este producto
de ninguna forma ni por ningiin medio electrénico o mecanico, incluidos los sistemas de
almacenamiento y recuperacion de informacion, sin la previa autorizacion por escrito del
IB. Ademas, la licencia vinculada a este producto prohibe el uso de todo archivo o
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye,
a titulo enunciativo, editoriales, profesores particulares, servicios de apoyo académico o
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y
entidades que presten servicios de planificacién curricular u ofrezcan recursos para
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, esta prohibido
y constituye un delito.

En este enlace encontrara mas informacién sobre cémo solicitar una autorizacién por
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.

www.brilliantlearning.in @

International Baccalaureate”
Baccalauréat International

Bachillerato Imtemacional




Diploma Programme
Programme du dipléme

Programa del Diploma

Chemistry
Standard level
Paper 1

Friday 14 May 2021 (morning)

45 minutes

Instructions to candidates

Do not open this examination paper until instructed to do so.

Answer all the questions.

For each question, choose the answer you consider to be the best and indicate your choice on
the answer sheet provided.

The periodic table is provided for reference on page 2 of this examination paper.

The maximum mark for this examination paper is [30 marks].
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0.20 mol of magnesium is mixed with 0.10 mol of hydrochloric acid.

Mg (s) + 2HCl(aq) = MgCl,(aq) + H,(9)

Which is correct?

—-3—

Limiting reagent Ma:fi r::;nmﬁfld
A. HCl 0.10
B. Mg 0.20
C. HCL 0.05
D. Mg 0.10

2221-6116

Which amount, in mol, of sodium chloride is needed to make 250 cm? of 0.10 moldm™ solution?

A. 40x10™
B. 0.025

C. 040

D. 25

Which molecule has the same empirical formula as molecular formula?

A. CH,COOH
B. C,H.OH
C. CH,

D. C,H,

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

_ Sn(OH),(aq) + __NaOH(aq) = __Na,SnO,(aq) + __H,0(l)

A 4
B. 5
C. 6
D. 7
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What is represented by ™ in 5X*™?
A. loss of electron
B. gain of electron
C. loss of proton

D. gain of proton

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.

Which property increases down group 17?
A. atomic radius

B. electronegativity

C. firstionization energy

D.  melting point

Which is a d-block element?

A. Ca
B. Cf
C. Cl
D. Co

Which compound has the greatest volatility under the same conditions?

A. SO,
B. SiO,
C. SnO,
D. SrO
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10.

11.

12.

13.

—-5—

Which compound has the shortest C to N bond?

A.  HCN
B. CH.CH,NH,
C. CH,CHNH

D. (CH,),NH

What is the formula of the compound formed from Ca** and PO,*?

A. CaPO,
B. Ca,(PO,),
C. CayPO,),

D. Ca(PO,),

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

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
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14.

15.

16.

-6- 2221-6116

What is the heat change, in kJ, when 100.0g of aluminium is heated from 19.0°C to 32.0°C?

1

Specific heat capacity of aluminium: 0.90J g'K~
A. 0.90x100.0x13.0
B. 0.90x100.0x286

0.90x100.0x13.0

C.
1000
D 0.90x100.0x 286
' 1000

Which is the enthalpy change of reaction, AH?

Reactants

Enthalpy

Products

Progress of reaction

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

2HNO, (aq) + Mg (s) — Mg(NO,), (aq) + H,(g)

[HNO,] Size of metal pieces
A. doubled halved
B. doubled doubled
C. halved halved
D. halved doubled
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17.

18.

g

The graph shows the Maxwell-Boltzmann energy distribution curve for a given gas at a

certain temperature.

Proportion of particles

Kinetic energy

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.

What effect does a catalyst have on the position of equilibrium and the value of the
equilibrium constant, K, 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
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19.

20.

21.

22,

-8-—

Which cannot act as a Brgnsted—Lowry base?

A.

B.

C.

D.

HPO,Z
H,0
CH,

NH,

Which causes acid deposition?

A.

B.

C.

D.

SO,
Sio,
SrO

Co,

What is the oxidation state of oxygen in H,0,?

A.
B.
C.

D.

What are the products of the electrolysis of molten potassium chloride, KCL(l)?

-2

-1

+1

+2

Anode Cathode
(positive electrode) | (negative electrode)
K Cl
Cl, K
Cl K
K Cl,
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23.

24,

25.

What occurs at an anode?

Voltaic cell Electrolytic cell
A. oxidation reduction
B. reduction oxidation
C. reduction reduction
D. oxidation oxidation

Which is in the same homologous series as CH,OCH,?
A. CH,COCH,

B. CH,COOCH,

c. CH,CH,CH,OH

D. CH,CH,CH,0OCH,

What is the [IUPAC name of the molecule shown?
CHj CH,CH3
H3;C—CH—CH,—CH—CHj3
A. 2,4-dimethylhexane
B. 3,5-dimethylhexane
C. 2-methyl-4-ethylpentane

D.  2-ethyl-4-methylpentane
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26.

27.

28.

—10 -

Which monomer forms the polymer shown?

2221-6116

A.  CH(Cl)=CH(CH,)
B. CH,=C(Cl)CH,
C. (CH,),CHCL

D. CH,=CHCI

I—O—O

T
~_ | >

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

A. Cl,—2-Cl
B. +C,H + Cl,— C,H.Cl +Cl
C. +C,H,++Cl— C,H.Cl

D. CHy;++Cl— CH.Cl+-H

Which spectra would show the difference between propan-2-ol, CH,CH(OH)CH,, and

propanal, CH,CH,CHO?
l. mass
Il.  infrared
. "HNMR

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

D. I llandlll
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29. How should the difference between 27.0 £ 0.3 and 9.0 = 0.2 be shown?

A. 18.0+01
B. 18.0+0.3
C. 18.0x0.5
D. 18.0+0.6

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

o W 2 -
% //.///
= 7
- /./
0
0 Volume of liquid / cm?®
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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