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2 hours [Paper 1A and Paper 1B]

Instructions to candidates

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

Answer all questions.

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

A calculator is required for this paper.

A clean copy of the chemistry data booklet is required for this paper.

The maximum mark for paper 1A is [40 marks].

The maximum mark for paper 1A and paper 1B is [75 marks].

2225-6213
15 pages © International Baccalaureate Organization 2025

International Baccalaureate
Baccalauréat International
Bachillerato Internacional




-2- 2225-6213

Section A

A test tube contains a mixture of liquid hydrocarbons. What is the type of mixture and the
best method of separation?

Type of mixture Method of separation
A. homogeneous distillation
B. homogeneous filtration
C. heterogeneous distillation
D. heterogeneous filtration

Which property is the same for water containing tritium (*H) and water containing hydrogen ('H)?
A. Density

B. Dipole moment of a molecule

C. Boiling point

D. Relative molecular mass

What is the maximum number of electrons that can occupy the n = 3 main energy level?

A3
B. 8
c. 18



-3- 2225-6213

4.  What is the group number of the element whose successive ionization energies are shown?

18 000
16 000
14 000
12000
10 000
8000 x
6000 x

lonization energy / kJ mol™’

4000 - X
2000

Number of ionization

A 1
B. 2
C. 13
D. 14

5.  What is the empirical formula of a compound with the following composition by mass?

C=375% H=125% 0=50.0%

A.  C,H.,0,
B. C,H,0,
C. C,HO,
D. CH,0

Turn over
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What is the charge of the monatomic ion usually formed by the element with the following
electron configuration?

[He]2s%2p°
A 3-
B 2+
C. 3+
D. 5+

Which molecule is polar?

A. CH,
B. C.H,
C. SO,
D. CO,

What is the retardation factor, R, of compound X according to this paper chromatogram?

12mm
4 <+— Solvent front
7mm
--Y---@------- <«— Position of compound X
21mm
 S— <+— Origin
10mm

A. 055
B. 0.75
C. 0.82

D. 133
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What are the electron domain and molecular geometries of XeCl,?

Electron domain geometry Molecular geometry
A. octahedral tetrahedral
B. octahedral square planar
C. tetrahedral tetrahedral
D. tetrahedral square planar

What are the hybridizations of the N, C and O atoms in this molecule?

|
oo ?©

|

H
N C (0]
A. sp® sp® sp?
B. sp® sp? sp?
C. sp? sp? sp
D. sp? sp® sp

Turn over
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11. Which monomer produces this addition polymer?

|
H—(|3—H T
0
H H
— —In
/C\Céc\c/ /C\C/Cxc/H
H /" H H /\ |
H H H H H
C H H D
S _E—H b b _H
x> - x
H/ \C/l H/ \C/ %C/
| H | I
H H

12. Why do group 17 elements have higher first ionization energies than group 1 elements in the
same period?

A.  Group 17 elements have more electrons in the valence shell.
B. Group 17 elements have more filled energy levels.
C. Group 17 elements have more paired electrons.

D. Group 17 elements have more protons in the nucleus.



13.

14.

15.

7=
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Which part of the periodic table contains elements which are likely to form acidic oxides only?

What is the oxidation state of nitrogen in N,O,?

A -4
B -2
C. +2
D +4

Which properties are typical of transition elements?

l. Low melting points
Il. Formation of coloured compounds

[ll.  Variable oxidation states
A. landllonly
B. landlll only
C. lland Il only

D. I, llandlll

Turn over
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16. What is the electron configuration of the Cr*" ion?

A.  [Ar]4s?3d?
B. [Ar]4s'3d’
C. [Ar3d*
D. [Ar]3d°
17.  Which compound shows cis-trans isomerism?
F
F
A.
F
F
B.
C. H,C=CF,
D. HFC=CF,
18. What is the correct interpretation of this energy profile?

N

/
’
/

]
]
1
1
]
]
1
1
1
|
I
1
|
|
1
]
]
1
1

Reactants

Potential energy

\
\

\ Products

Reaction coordinate
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Relative stability Temperature of surroundings
reactants more stable than products decreases
reactants more stable than products increases
reactants less stable than products decreases
reactants less stable than products increases
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20.
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What is the standard enthalpy change, AHS

combustion ?

according to the data?

M\

< Thermometer

¢— Metal calorimeter

' <+—— Water

<4—  Spirit burner

<+— Fuel

Amount of fuel burned = 0.110mol

Mass of water = 2009

Initial temperature of water =21.0°C

Final temperature of water =25.0°C

Specific heat capacity of water, ¢, =4.18Jg"' K™
Q=mcAT

A.  —2110kJmol™
B. -30.4kJmol™
C. +30.4kJmol™

D. +2110kJmol™

2225-6213

What is the coefficient of oxygen when the equation for the complete combustion of ethanol

is balanced using the smallest whole numbers?

_CHOH+__0O,—»_ CO,+_ H,0

A1
B. 2
c. 3
D. 7

Turn over
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22,

23.

24,

Which change results in a

—10 -

decrease in entropy?

A NH, () = Ny(9) +2H,(9)

B. K,.Cr,0,(s) = K,Cr,0,(aq)

C. MgCO,(s) - MgO(s) + CO,(9)

D.  2H,(g9) + O,(9) — 2H,0(9)

Which value indicates an equilibrium reaction?

A. AS=0JK "'mol™
B. AG = 0kJmol™
C. AH=0kJmol"’

D. AT=0K

What are the limiting reactant and theoretical yield of hydrogen when 0.20 mol of magnesium

reacts with 0.20 mol of hydrochloric acid?

Mg (s) + 2HCl(aq) — MgCl,(aq) + H,(9)

Limiting reactant | Theoretical yield of H, / mol
A. Mg 0.10
B. Mg 0.20
C. HCl 0.05
D. HCL 0.10

Which are units for rate of
A. mols
B. dm?3h"’

C. moldm>3h"’

D. moldm3s

reaction?
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26.

27.
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Which changes increase the rate of the reaction?
2H,0,(aq) — 2H,0(l) + O,(9)

l. Introducing a catalyst
Il. Increasing concentration of H,0, (aq)

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

D. I llandlll

Which species is an intermediate in the following reaction mechanism?
(CH,),CBr — (CH,),C" + Br

(CH,),C" + H,0 - H" + (CH,),COH

A. (CH,).C"
B. Br

C. H,0

D. H'

What is the overall reaction order?

2NO(g) + Cl,(g) — 2NOClL(g)

[NO]/ moldm™ [CL]/ moldm™ Rate
0.10 0.10 25x10°
0.10 0.20 5.0x10°
0.20 0.10 10.0 x 10°°

A. Zero order

B. First order

C. Second order

D.  Third order

2225-6213

Turn over
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29.

30.

31.
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What is true of rate constants of elementary reactions?
A.  Always increase with temperature
B.  Only increase with temperature for endothermic reactions
C. Never vary with temperature

D. Only decrease with temperature for endothermic reactions

The following system is at equilibrium.

280,(g) + O,(g) = 2S0,4(9) K=43

What is the value of the equilibrium constant, K, for the reverse reaction?

1

A V43
B. 4.3
"
C. 4.3
D. 4.3

What is the effect of doubling the pressure on the equilibrium? All other conditions
remain unchanged.

280,(g) + O,(9) = 2S0,(9)

Effect on equilibrium position Effect on equilibrium constant, K
A. shifts right no change
B. shifts left no change
C. shifts right increases
D. shifts left decreases

What is required to convert a base into its conjugate acid?
A.  Anegative charge

B. Ahydrogen atom

C. An electron pair

D. Aproton

2225-6213
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33.

34.

35.
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Which solution has a pH of 9.0?
A.  10°moldm™ NH,(aq)
B. 10 °moldm™ NaOH(aq)
C. 10°moldm™ NH,(aq)
D. 10°moldm™ NaOH(aq)
What is the main reason why sulfuric acid has a lower pH than methanoic acid of the
same concentration?
A.  Sulfuric acid is diprotic, whereas methanoic acid is monoprotic.
B.  Sulfuric acid ionizes more than methanoic acid.
C. Sulfuric acid has a stronger conjugate base than methanoic acid.

D. Sulfuric acid is more soluble in water than methanoic acid.

Which salt is basic?

A.  HCOONa
B. HCOONH,
C. NaNQ,

D. NH,Cl

What is the best indicator to use in the titration of phenylamine with nitric acid?
A.  Bromophenol blue, pK, = 4.2

B. Bromothymol blue, pK, =7.0

C. Phenolred, pK,=7.9

D. Phenolphthalein, pK, = 9.6

2225-6213

Turn over
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37.

38.
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In which compound does sulfur have an oxidation state of +47?

A, HS
B. SO,

C. H,SO,
D. H,SO,

What is the standard cell potential, ES

cell ?

of the following cell?

Voltmeter
O,
Salt bridge
Ag (s) Mg (s)
Ag’ (aq) Mg* (aq)
Ag'(aq) + e = Ag(s) E® =+0.80V

Mg* (aq) + 26" = Mg(s) E®=-237V

A 317V
B. -1.57V
C. +157V
D. +3.17V

Which change represents oxidation of the functional group?
A. CH,COOH — CH,CHO

B. H,CO— HCOOH

C. HCCH — H,CCH,

D. H,CO — CH,OH

2225-6213
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39. What are the products of the electrolysis of dilute aqueous copper (Il) sulfate when using
inert electrodes?

Product at anode Product at cathode
A. oxygen gas hydrogen gas
B. oxygen gas copper metal
C. copper metal oxygen gas
D. hydrogen gas copper metal

40. Which equation represents propagation in a radical substitution mechanism?
A.  CH,+Cls - «CH, + HCl
B. +CH,+ Cle - CH,Cl
C. Cl,—>2Cl-

D.  CH,Cl+ Cle — CH,CL, + Hs
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