MO08/4/CHEMI/SPM/ENG/TZ2/XX+ °

6116

2208611
CHEMISTRY
STANDARD LEVEL
PAPER 1

International Baccalaureate”
Baccalauréat International
. Bachillerato Internacional

Thursday 8 May 2008 (afternoon)

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.

2208-6116 12 pages
© International Baccalaureate Organization 2008



MO08/4/CHEMI/SPM/ENG/TZ2/XX+

092) | (650 | (8sD) | (Ls?) | (s | (s | Ly | (v | (¢v2) | (2pbo) | (LED) | €O'SET | +O'1€T | ¥0OTET
| oN PIN wy s o) g w) wy ng dN n ed 4L
€01 201 101 001 66 86 L6 96 6 6 €6 26 16 06 | 4
LOEYLT | $O'ELT | €6'89T | 9TLIT | €649T | 0S°TIT | TE'SST | STLST| 96 1ST | SEOST | 2691 | vTH¥l | 16°0v1 | TI'OVI
n qx wy, 1q OH Aa qL PO nyg wg wg PN id )
1L 0L 69 89 L9 99 $9 9 €9 29 19 09 6S 8s | |
(Lzo) | (9zo) | (¢20)
v ey 1y
I68 88 L8
(zzo) | (012 | (012) | 86807 | 61°LOT | LEVOT | 6500T | L6961 | 60°S6T | TTTO6L | 12061 | 17981 | SS€8T | S6°081 | 6V 8LI | 16'SET | ¥ELET | 16TET
wy W od 1q ad IL 3H ny d 21| SO N | M el JH 48| eq O
98 S8 ¥ €8 8 I8 08 6L 8L LL 9L SL YL €L 7L LIS 96 qs
0STIEL | 06°9T1 | 09°LT1 | SLITI | 69°STT | Z8FIT | OF'TIT| LSLOT | TH90T | 167201 | LOTTOT | 1686 | +6'S6 166 | TT16 | 1688 | T9LS | LV'SS
X I AL qs us ug PD 3v pd Ll | ny oL O aN 1z A IS Qi
S €S 43 IS 0S 6t 8P Ly 9 Sy 4% 97 w It ov 6€ 8¢ LE
08°€8 | 066L | 96'8L | TOYL | 6STL | TL'6Y | LESY | SS€9 | T1L'8S | €6'8S | S8SS | ¥6+S | 00TS | #60S | 06Ly | 96FF | 80°0F | 01°6€
) | ig S sy e €D uz n)H IN ) X | LA 1 A IL 3 €) .|
9¢ S¢ € €¢ 43 I€ 0€ 6C 8T LT 97 ST T €T 144 1T (114 61
S6'6E | Stse | 90TE | L60E | 60°8T | 869C 1€YC | 66°CT
1y D S d IS v SN eN
81 LT 91 SI 1 €l 1 I
81°0Z | 0061 | 0091 | TOFI | 10CI | 180T SSEIA] JIWO}Y 106 | ¥69
N A 0 N o) qd g 1]
01 6 8 L 9 S 14 ¢
JUWI[H
00'¥ 10°T
dH H
[4 IoquinyN JIuoly I
0 L 9 S v € (4 I
dlqe], JIPOLIdJ Iy [,

2208-6116



-3- MO08/4/CHEMI/SPM/ENG/TZ2/XX+

1.  What is the amount of atoms, in moles, in 88 g of carbon dioxide?
A, 6.02x107

B. 1.204x10*
C. 6

D. 1

2. The isotopic abundances for an element, X, are ;; X = 20% and 7; X = 80%. What is the relative
atomic mass of element X?

A, 14

B. 282
C. 285
D. 2838

3. Which statement is correct about the molecular formula of a compound?
A. Itis an integer multiple of the empirical formula.
B. It shows how the atoms are bonded together in the molecule.
C.  Itis the smallest ratio between the atoms present in a molecule.

D. Itis the percentage composition of a molecule.
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4. A sample of a hydrocarbon contains 84 g of carbon and 14 g of hydrogen. Which of the following
statements are correct?

I.  The empirical formula of the compound is CH,.
II.  The molecular formula of the compound is C,H,.
II. There is not enough information to confirm that the molecular formula of the compound
is C,H,.
A. TandIIonly
B. TandIII only
C. I and I only

D. L Iand Il

5.  Anisotope of uranium has a mass number of 235. What is the number of neutrons in the nucleus and
the atomic number for this isotope?

Number of neutrons Atomic number
A. 143 235
B. 92 235
C. 143 92
D. 238 92

6.  Which process is responsible for the lines in the visible emission spectrum of hydrogen?
A.  The release of energy by the electron
B.  The release of energy by the excited nucleus
C.  The excitation of the electron

D.  The absorption of energy by the electron
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7.  Which reactions are spontaneous?

L. Cl,(aq) + 2KBr (aq) — Br, (aq) + 2KCl(aq)
II. 1I,(aq)+2KBr(aq) — Br,(aq)+2KI(aq)
II.  Cl,(aq)+2Nal(aq) — I,(aq)+2NaCl(aq)

A. TandIIonly
B. IandIIl only
C. IIandIII only

D. L IIandIII

8.  Which statements support the description of aluminium oxide as amphoteric?
L. It can show acidic behaviour in the presence of strong alkalis.
II. It can show alkaline behaviour in the presence of strong acids.
[I. It dissolves in water to form a neutral solution.
A. TandIIonly
B. IandIII only

C. I andIII only

D. L Iand Il

9.  Which species has the same electron arrangement as a Ca** ion?

A.  Al’ion
B. Br ion
C. Aratom
D. Katom
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10. What are the correct formulas of magnesium nitride and aluminium sulfide?
A.  Mg,N,and ALS,
B. Mg,N, and ALS,
C. Mg,N;and ALS,

D. Mg,N, and ALS,

11.  Which molecule is the most polar?

A. CH,
B. CCl,
C. CF,
D. CHCI,

12.  What is the shape of PCL,?
A.  Trigonal planar
B.  Trigonal pyramidal
C.  Tetrahedral

D.  V-shaped (bent)

13.  Which changes occur when a liquid boils?
I.  The spacing between the particles increases.
II.  The average energy of the particles increases.
III. The attractive forces between the particles become weaker.
A. TandIIonly
B. TandII only
C. I and I only

D. L Iand Il
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A gas sample occupies a volume V| at a pressure P, and a Kelvin temperature 7,. What would be the
temperature, 7, of the gas if both its pressure and volume are doubled?

A T=T
B. T,=T,
C. T,=2T,
D. T, =4T,

Which of the following is correct about the energy changes during bond breaking and bond
formation?

Bond breaking Bond formation
A. exothermic endothermic
B. exothermic exothermic
C. endothermic endothermic
D. endothermic exothermic

A possible method of preparing hydrogen peroxide is:
H,(g)+10,(®) »H,0() AH®=x
H,0()+;0,(g) »H,0,() AH®=y

Which expression can be used to calculate the enthalpy change for the decomposition of hydrogen
peroxide using this data?

H,0, (1) - H,(g) + O, ()
A, —x-y
B xX+y
C. —x+y
D. x-y
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What should be the signs of AG, AH and AS for a chemical reaction to be spontaneous at any
temperature?

AG AH AS
A. positive negative positive
B. negative negative negative
C. negative negative positive
D. negative positive negative

Which of the following reactions is likely to have the largest negative entropy change, AS?
A, C(s)+0,(g) = CO,(g)

B. N,O,(g) = 2NO,(g)

C. 280,(g)+0,(g) = 2S0,(g)

D.  N,(g)+3H,(g) — 2NH,(g)

Which statement explains why increasing the temperature increases the rate of a chemical reaction?
A.  More molecules have energy equal to or greater than the activation energy.

B. At a higher temperature the activation energy for the reaction is lower.

C.  More molecules have the correct collision geometry.

D.  The reaction proceeds according to Le Chatelier’s principle.

What is the best way to describe the rate-determining step in a reaction mechanism?
A.  The fastest step of a chemical reaction

B.  The slowest step of a chemical reaction

C.  The step where the fewest molecules interact

D.  The step where most molecules have the highest energy
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21. Consider the reaction:

2A(g)+3B(g) =C(2)+2D(g)

What is the expression for the equilibrium constant, K ?

x = 1c12D]
2[A]3[B]

I LNE L)

[C]2[D]
_ICIpr
*[ATIBY

k - [ATIBI
[CI[DF

22. Consider the following reaction:

N,(g)+3H,(g) = 2NH,(g) AH® =-92Kk]
Which of the following affects the value of K ?
A. Adding a catalyst
B. Increasing the pressure
C. Increasing the concentrations of nitrogen and hydrogen

D. Increasing the temperature

23.  Which compound will produce a solution with a pH greater than 7 when added to water?
A.  NaHCO,(s)
B.  SiO,(s)
C. SO4(g)

D. CH,CO,H(aq)
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24. Which pair of solutions can be used to prepare a buffer solution?
A. CH,COONa (aq)/ NaOH (aq)
B. NH,(aq)/NH,NO,(aq)
C. NH,Cl(aq)/HCl(aq)

D. HNO,(aq)/NaNO,(aq)

25. What is the oxidation number of vanadium in the compound NaVO,?

A -1
B. 0

C. +2
D. +5

26. Which statement about electrochemical cells is correct?
A.  The reaction in a voltaic cell is spontaneous.
B.  The reaction in an electrolytic cell is spontaneous.
C.  The reaction in a voltaic cell uses electrical energy.

D.  The reaction in an electrolytic cell produces electrical energy.
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29.

Consider the following reaction:

11 -

What is the correct combination of statements?

Species Undergoes Acts as
A. Sn* oxidation oxidizing agent
B. Fe** reduction reducing agent
C. Sn* reduction oxidizing agent
D. Fe** reduction oxidizing agent

Which molecule has a chiral carbon atom?

A. CH,CCICH,CH,
B. CH,CHOHCH,CH,
C. (CH,),CHCH,CH,

D. H,NCH,COOH

MO08/4/CHEMI/SPM/ENG/TZ2/XX+

Sn* (aq) + Fe** (aq) — Sn’" (aq) + Fe’* (aq)

The polymerization of ethene H,C=CH, produces polythene as shown below.

nH,C=CH, > 4CH,-CH,+}

What type of reaction has ethene undergone?

A. Hydrogenation

B. Addition

C. Isomerisation

D. Condensation
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30. What type of linkage forms between two amino acids, when they react with each other?

A. Ketone
B. Amine
C. Amide
D. Ester

2208-6116



