INTERNATIONAL BACCALAUREATE
BACCALAUREAT INTERNATIONAL

BACHILLERATO INTERNACIONAL
CHEMISTRY
Higher Level

Tuesday 16 November 1999 (afternoon)

Paper 1

N99/420/H(1)

1 hour

This examination paper consists of 40 questions.
Each question offers 4 suggested answers.

The maximum mark for this paper is 40.

INSTRUCTIONS TO CANDIDATES
Do NOT open this examination paper until instructed to do so.

Answer ALL questions.

answer sheet provided.

Calculators are NOT permitted for this examination paper.

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

EXAMINATION MATERIALS

Required:
Optically Mark Read (OMR) answer sheet

Allowed:
A simple translating dictionary for candidates not working in their own language
889.203

15 pages



N99/420/H(1)

092) | (650 | (85D | (s | s | (15D | (LvD) | (LvD) | (b} | (TbD) | (L€T) | €O°SEL | YO'1ET | PO'TET
a1 ON PN wyy sq D 1q w) wy ng dN n ed uL
£01 rdi]| 101 001 66 86 L6 96 56 ¥6 £6 z6 16 06 |4
L6PLL | bOELT | £6°891 { 97L91 | £6'v91 | 0ST91 | 26°8SH [ STLST | 96'EST 1 S€°0ST | T6'OPL | ¥T PP | 1670V | ZI'OBL
n ax wy Bl | oY £La qL PO ng wg wyg PN 14 3D
1L oL 69 89 L9 99 9 v9 £9 79 19 09 6$ 8 |,
(z97) | (€90 | (@9 | (190 | (Lzo) | (9220) | (£22)
47 SH ug 8g qa n oy ey aq
601 801 L0t 901 S0l ) 163 88 LS
(zzo) | (012) | (017) | 86'80T | 61°LOT | LEVOZ | 65007 | L6961 | 60°561 | ZTT61 | 127061 | 1T'981 | $8°€81 | $6°081 | 60'8SL1 | 16'8E1 | PE'LET | 167TEL
uy W ogd 19 ad 1L SH ny d 1 SO | M €L JH e ed o)
98 8 ¥8 £8 8 18 08 6L 8L LL 9L St vL €L ZL +es 9¢ 4
0 T1EL | 06921 | 097421 | SLITI | 69811 | Z8FIT | 0TI | L8°L01 | 2H901 | 16201 | LOTTOT | 1686 | ¥6'S6 | 16T6 | TT16 | 1688 | T9L8 | L¥'S8
ax I aL qs ug ug PD 3y pd o ny L o aN Y/ X' | 18 |
S £s 49 IS 0s 14 8y Ly 9 S 44 £ v 8% ov 6¢ 8¢ LE
08¢8 | 066L | 968L | z6vL | 65TL | TL 69 | L£59 | s5€9 | 185 | €685 | §8'SS | ¥6¥S | 00TS | ¥6°0S | 06°LY | 6P | 800V | O1'6€
)| 1g as sy a9 €D uz n) IN ) i up 1D A L s 8D b |
9¢ 9 pe £€ r43 1€ o€ 6z 87 Lz 9z (%4 ¥z £T 4 Iz 0z 61
S6'6E | Svse | 90zE | L60E | 60°8T | 86'9C 1€vT | 66TC
1y 1D S d 1S v S EN
g1 L 91 St 1 €1 4| I
81°0Z | 0061 | 0091 | 10%1 | 1021 | 1801 SSRIA JIWONY 106 | v69
3N E | 0 N o) | g |
0t 6 8 L 9 s 4 £
00t 101
3H H
N hoﬂE:Z o:.:oﬁ& ~
IJlqe ], dpoLIdg

889-203



A.

B.

~3- N99/420/H(1)

What is the empirical formula for a compound with the molecular formula C,H,(NO,),?

CHNO
C,HNO,
(C,HNO,),

C,H,N,0,

Arsenic, As,, reacts with oxygen to produce the oxide As,O,,. What is the sum of the coefficients for the

reactants in the balanced equation?

_As,+_ 0, > __As,0,

What is the minimum number of grams of O, (M, =32) required to burn 1.6 grams of CH, (M; =16)

according to the equation below?

A.

B.

C.

D.

889-203

CH,+20, - CO, +2H,0
1.6
3.2
6.4

32

How many moles of HCl are in 25 cm® of 0.2 moldm™ hydrochloric acid?

0.005

0.008

5

8
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A

B.
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Which species contains 16 protons, 17 neutrons and 18 electrons?

32 S-
33S2-
34 S—

JSSZ—

Values for the first ionisation energies (IE) for five successive elements in the Periodic Table are given

below. Based on these values, which statement is correct?

Element K L M N O P
IE (kJmol™) 1060 | 1000 | 1260 1520 418 ?

The outermost electron in element K is in a higher energy level than that in element L
Element M is probably a metal
Element N is probably a non-metal

Element P has a lower first ionisation than element O

Spectra have been used to study the amrangements of electrons in atoms. An emission spectrum consists

of a series of bright lines that converge at high frequencies. Such emission spectra provide evidence that
electrons are moving from

A.

B.

A,

B.

C.

D.

889-203

lower to higher energy levels with the higher energy levels being closer together.
lower to higher energy levels with the lower energy levels being closer together.
higher to lower energy levels with the lower energy levels being closer together.

higher to lower energy levels with the higher energy levels being closer together.

Which property of alkali metals changes as stated with increasing atomic number?

Atomic radius decreases
Reactivity with water decreases
Electronegativity increases

Melting point decreases



9.  Which reaction occurs readily?
I Br,(aq) 421 (aq) — I,(aq)+2Br (aq)
II. Br,(aq)+2Cl (aq) — Cl,(aq) +2Br (ag)
A. lonly
B. Ilonly
C. BothIandII

D. Neither Inor Il

10. Which ion is colourless?
A.  [CrH,0),T"
B. [Fe(CN)J"
C. [Cu(NH,),T*

D. [Zn(H,0), ]2+

11. Which substance exhibits only ionic bonding?

A.  NaNO,
B. H,SO,
C. NH,C
D. MgBs,

12.  Which molecule or ion does not have a tetrahedral shape?

A. XeF,

B. SiCl,

C. BF

D. NH;
" 889-203
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13.  When the substances below are arranged in order of increasing carbon—carbon bond length (shortest bond
first), what is the correct order?

L  H,CCH,
I. H,CCH,
ILL. @

A, I<I<IHO

B. I<II<I

C. H<I<II

D. I<II<I

14.  What type(s) of intermolecular forces is/are present in CH,OCH,?
A. dipole—dipole, hydrogen bonds and van der Waals’
B.  dipole—dipole and van der Waals’ only
C.  hydrogen bonds and van der Waals’ only
D. vander Waals’ only

15. Dry air contains 1 % argon by volume. What is the partial pressure of argon in dry air at one atmosphere
pressure (101 kPa)?

A. 1.01kPa
B. 10.1kPa
C. 101kPa
D. 10100 kPa

§89-203
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16. The boiling points of four hydrocarbons are given. Which pair will mix most easily at the temperature

specified?
T,/K
cyclohexane 354
cycloheptane 392
cyclooctane 421
cyclononane 444

A. cyclohexane and cycloheptane at 380 K
B. cycloheptane and cyclooctane at 390 K
C. cyclooctane and cyclononane at 460 K

D. cyclononane and cyclohexane at 420 K

17. What changes occur when ice at its melting point is converted to liquid water?
L movement of the molecules increases
II.  distance between molecules increases
A. lonly
B. Ilonly
C. .BothlandlIl

D. Neither I nor Il

889-203
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AH
2HCl(aq)+ 2KHCO,(s) ——— K,CO,(s)+CO,(g) + H,0()

AH, . AH, +2HCl(aq)

2KCl(aq) +2C0O,(g) + 2H,0(1)

This cycle may be used to determine AH for the decomposition of potassium hydrogen carbonate. Which
expression can be used to calculate AH?

A

B.

AH = AH, + AH,
AH = AH, - AH,
AH = L AH, - AH,

AH = AH, - AH,

19. A sodium hydroxide solution is reacted with excess hydrochloric acid. What information is not needed to
calculate the molar heat of neutralisation of sodium hydroxide?

A.

B.

C.

D.

Initial temperatures of both solutions
Volumes of both solutions
Concentration of the hydrochloric acid solution

Maximum temperature of the mixture

20. Which factor(s) will cause the lattice enthalpy of ionic compounds to increase in magnitude?

C.

D.

889-203

L an increase in the charge on the ions
II.  anincrease in the size of ions

I only

II only

Both I and II

Neither I nor II



21.

22.

23.

24,
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How would this reaction at 298 K be described in thermodynamic terms?
2H,0(g) — 2H,(g) + O,(g)

A.  Endothermic with a significant increase in entropy

B. Endothermic with a significant decrease in entropy

C.  Exothermic with a significant increase in entropy

D. Exothermic with a significant decrease in entropy

The rate of reaction of a strip of magnesium and 50 ¢cm’ of 1 moldm™ HCI is measured at 25° C. In
which case would both new conditions contribute to an increase in the rate of reaction?

A. Mg powder and 100 cm’ of 1 moldm™ HCI
B. Mg powder and 50 cm’ of 0.8 moldm™ HCI
C. 100 cm’ of | moldm™ HCl at 30° C

D. 50cm®of 1.2 moldm™ HCl at 30° C

The rate constant for a certain reaction has the units concentration time™'. What is the order of reaction?

A, 0
B. 1
C. 2
D. 3

The addition of a catalyst to a chemical reaction alters the rate primarily by

A.  changing the enthalpy of the reaction.

B.  increasing the number of collisions between the reactant molecules in a given time.
C. increasing the fraction of reactant molecules with a given kinetic energy.

D. providing a different reaction pathway.

889-203 Turn over
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25. Chemical equilibrium is referred to as dynamic because, at equilibrium, the

A. equilibrium constant changes.

B. reactants and products keep reacting.

C. rates of the forward and backward reactions change.

D.  concentrations of the reactants and products continue to change.

26. An equimolar mixture of propan-1-ol (bp=97.4° C) and propan-2-ol (bp =82.4° C) is boiled in a flask to
which a distillation column is attached. What is true about the first sample of vapour that enters the
distillation column?

A. Itis pure propan-1-ol.
B. Itis pure propan-2-ol.
C. Itcontains a higher fraction of propan-1-ol than propan-2-ol.

D. Itcontains a higher fraction of propan-2-ol than propan-1-ol.

27.  Which change(s) will increase the amount of SO,(g) at equilibrium?

250,(g) +0,(g)=2250,(g)  AH =-200kJ

I Increasing the temperature
II.  Decreasing the volume
II. Adding a catalyst

A. Tonly

B. Ionly

C. Tand I only

D. LHand I

889-203



28.

For this reaction, a Brensted-Lowry acid is

A.
B.
C.

D.

NH,(aq) + HNO, (aq) — NH; (aq) + NO; (aq)

—11-

NH;,(aq) because it accepts a proton from HNO, (aq).

HNO,{aq) because it has lone pairs of electrons on the oxygen atoms.

HNO, (aq) because it donates a proton to NH,(aq).

NH,(aq) because it confains the largest number of hydrogen atoms.

N99/420/H(1)

29. The K, values of acids HX, HY and HZ are given. What is the correct order when these acids are

arranged in order of increasing strength (weakest first)?

30. Which titration curve represents the titration of a weak base with a strong acid?

A

889-203

HX K, =1x10™"

HX <HY <HZ

HX <« HZ < HY

HZ<HY <HX

HY <« HZ < HX

14—
pH 7
-
Volume of Titrant
14—
pH 77
-
Volume of Titrant

B.

HY K, =1x107*

pH

pH

14

7 —

HZ K, =3x107

147

Volume of Titrant

L

VYolume of Titrant

-
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31. What is the pH of a buffer solution that contains 0.1 moldm™ HA and 0.1 moldm™ NaA?

(HA K, =1x107)

A. pH=3
B pH=4
C. pH=5
D. pH=6

32. For which conversion is an oxidising agent required?
A. Cl (ag) » OCl (aq)
B. SO,(g) = S0¥ (aq)
C. 2H"(aq)—H,(p)
D. 8,0; (aq) — 28,03 (aq)
33. The standard electrode potentials for tin and silver are given. What is the equation for the spontaneous
reaction together with its cell potential?

Sn**(aq) +2¢~ — Sn(s) E®=-014V

Ag'(ag)+e — Ag(s) E® =080V
A.  Sn™(aq)+2Ag(s) — Sn(s)+2Ag" (aq) E,=-174V
B. Sn’*(aq)+2Ag(s) = Sn(s) + 2Ag+(aq) E, =-094V
C. Sn(s)+2Ag*(aq) > Sn’* (aq) + 2Ag(s) E =+094V
D. Sn(s)+2Ag’(aq) — Sn’*(aq) + 2Ag(s) E_ =+l74V

- 889-203



—13-

N99/420/H(1)

34. What mass of oxygen will be produced when a current of 0.2 A is passed through an aqueous solution of

sulphuric acid for 1 hour?

(96500x 32)
(0.2 x 60 % 60)

(0.2 X 60X 60 32)
(96500)

(02X 60% 60x 32)
(2 X 96500)

(02X 60x 60 32)
(4 x 96500)

3s.
n
CH,(CH,), CO(CH, ),CH,

From which twe chemicals could this compound be synthesised?
A. butanoic acid and pentan-1-ol

B.  butanoic acid and butan-1-ol

C. butanal and pentan-1-o0l

D. pentanoic acid and butan-1-ol

36. Which chemical is most likely to be a starting material for a common polymer?
A. CH,CH,CH,
B. CH,CH,OH

C. CH,CHCH,

889-203
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37. 0.1 moldm™ aqueous solutions of these organic compounds were prepared. When these solutions are
arranged in order of increasing pH (lowest pH first), what is the correct order?

D.

I CH,CH,CH,OH
I. CH,CH,CH,NH,
I. CH,CH,COOH
I<II <
mM<I<II
M<HI<I

M <iI<I

38. How many different hydrogen signals would be present in the 'H NMR spectrum of 2-chloropropane,

CH,CHCICH,?
A. One

B. Two

C. Three

D. Seven

39. What is the major product when an halogenoalkane (alkyl halide) is reacted with a large excess of

ammonia?

A. Anamine

B. Anamde

C. A tetraalkyl ammonium halide

889-203

An alkene
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40. What type of reaction does benzene, C,H,, typically undergo?
A.  Addition
B. Elimination
C. Reduction

D. Substitution

889-203
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