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How many atoms of nitrogen are there in 0.50 mol of (NH,),CO,?

A1
B. 2
C. 3.01x10%

D. 6.02x10%

What is the value of x when 32.2g of Na,SO, -xH,O are heated leaving 14.2g of anhydrous
Na,SO,? M,(H,0) = 18; M.(Na,SO,) = 142.

Na,SO,-xH,0(s) —» Na,SO,(s) + xH,O(g)

A 0.1
B. 1
C. 5
D 10

How many grams of sodium azide, NaN,, are needed to produce 68.1dm° of N, (g) at STP?
Molar volume at STP = 22.7dm’mol™"; M,(NaN,) = 65.0

2NaN,(s) — 3N,(g) + 2Na(s)

A 325
B. 65.0
C. 130.0
D. 195.0

What is the sum of the coefficients when the following equation is balanced using the smallest
whole numbers?

_ C¢H,,04(aq) - __C,H;OH(aq) + __CO,(g)

A 4
B. 5
C. 9
D 10

Turn over
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5.  What is the number of protons and the number of neutrons in "*'1?

Protons Neutrons
A 53 78
B. 53 131
C. 78 53
D. 131 53

6.  Which is the electron configuration of a chromium atom in the ground state?
A.  [Ne]3s”3p°4s'3d*
B. [Ar]3d®
C. 1s°2s”2p°3s?3p®4s23d*

D. [Ar]4s'3d°

7.  Which trends are correct across period 3 (from Na to Cl)?
l. Atomic radius decreases
Il. Melting point increases
lll.  Firstionization energy increases
A. landll only
B. landlll only
C. lland Ill only

D. I llandlll
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Which oxide dissolves in water to give a solution with a pH below 7?

A.
B.
C.

D.

The electronegativity values of four elements are given.

MgO
Li,O
CaO

P4O10

(o

N

o)

F

2.6

3.0

3.4

4.0

What is the order of increasing polarity of the bonds in the following compounds?

A.

B.

C.

D.

CO <OF,<NO <CF,
CF,<CO<OF,<NO
NO < OF, < CO < CF,

CF,<NO<OF,<CO

Which compound has the shortest C—N bond?

A.

B.

CH.NH,
(CH,),CNH,
CH.CN

CH,CHNH

Turn over
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Which of the following series shows increasing hydrogen bonding with water?
A. Propane < propanal < propanol < propanoic acid
B. Propane < propanol < propanal < propanoic acid
C. Propanal < propane < propanoic acid < propanol

D. Propanoic acid < propanol < propanal < propane

Which statements are correct for metals?
l. They conduct electricity because they have free moving ions.
Il. They consist of a close-packed lattice of positive ions with delocalized electrons.
Ill.  They are malleable because the layers of positive ions can slide over each other.
A. landll only
B. landlll only
C. lland lll only

D. I llandlll

Which statement is correct for this reaction?
Fe,0,(s) + 3CO(g) —» 2Fe(s) + 3CO,(g) AH =-26.6kJ
A. 13.3kJ are released for every mole of Fe produced.
B. 26.6kJ are absorbed for every mole of Fe produced.
C. 53.2kJ are released for every mole of Fe produced.

D. 26.6kJ are released for every mole of Fe produced.
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14. The enthalpy changes for two reactions are given.

Br, (1) + F,(g) » 2BrF (g) AH = xkJ
Br,(l) + 3F,(g) » 2BrfF,(g)  AH=ykJ

What is the enthalpy change for the following reaction?

BrF(g) + F,(g) — BrF,(g)

Al x-—y

B -x+y

C 1(—x+)
5 y
1

D —(x -
2( ¥)

15. What is the enthalpy change, in kJ, of the following reaction?

3H,(g9) + N,(9) = 2NH,(g)

Bond Bond enthalpy / kJ mol™
N=N 945
H-H 436
N-H 391

A. (6 x391)—[(3 x 436) + 945]
B. (3 x391)— (436 + 945)
C. —[(3 x 436) + 945] + (3 x 391)

D. —(6x 391) +[(3 x 436) + 945]

Turn over
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The diagram shows the energy profile for a catalysed and uncatalysed reaction.
Which represents the enthalpy change, AH, and the activation energy, E,, for the catalysed

reaction?

>

o

(0]

C

)

©

T

Q

®]

o

Reaction coordinate
AH E, (catalysed reaction)

A. b4 X+z
B. z Z+y
C. -z X
D. Z+x X




17.

18.

-9- N17/4/CHEMI/SPM/ENG/TZ0/XX

Excess magnesium powder was added to a beaker containing hydrochloric acid, HCl(aq).
The mass of the beaker and its contents was recorded and plotted against time (line I).

Mass

II

Time
Which change could give line II?
A.  Doubling the mass of powdered Mg
B. Using the same mass of Mg ribbon
C. Increasing the temperature

D. Using the same volume of more concentrated HCl

What will happen if the pressure is increased in the following reaction mixture at equilibrium?
CO,(g) + H,O(l) = H"(aq) + HCO, (aq)

A.  The equilibrium will shift to the right and pH will decrease.

B.  The equilibrium will shift to the right and pH will increase.

C.  The equilibrium will shift to the left and pH will increase.

D. The equilibrium will shift to the left and pH will decrease.

Turn over
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10.0cm® of an aqueous solution of sodium hydroxide of pH = 10 is mixed with 990.0 cm?® of distilled
water. What is the pH of the resulting solution?

A. 8
B. 9
c. M1
D. 12

Which statement is incorrect for a 0.10 moldm™ HCOOH solution?
A. pH=1

B. [H']<<0.10moldm™

C. [HCOOQ]is approximately equal to [H']

D. HCOOH is partially ionized

What are the oxidation states of chromium in (NH,),Cr,O, (s) and Cr,O,(s)?

(NH,),Cr,0,(s) Cr,0;(s)
A. +7 +3
B. +6 +3
C. +6 +6
D. +7 +6

Which of the following is a redox reaction?

A.  3Mg(s) + 2AlCl,(aq) — 2Al(s) + 3MgCl,(aq)
B. SiO,(s)+ 2NaOH (aq) —» Na,SiO,(aq) + H,O(l)
C. KCl(aq) +AgNO,(aq) —» AgClL(s) + KNO,(aq)

D. 2NaHCO,(aq) — Na,CO,(aq) + CO,(g) + H,O(l)
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23. What is the reaction type and major product at the anode (positive electrode) when molten sodium
chloride is electrolysed using platinum electrodes?

Reaction type Product
A. reduction Cl,
B. oxidation Cl,
C. reduction Na
D. oxidation Na

24. What is the major product of the reaction between HCl and but-2-ene?
A. 1,2-dichlorobutane
B.  2,3-dichlorobutane
C. 1-chlorobutane
D. 2-chlorobutane
25. Which compound can be oxidized when heated with an acidified solution of potassium
dichromate(V1)?
A. CH,C(O)CH,CH,
B. CH,CH,CH(OH)CH,
C. (CH,),COH

D. CH,(CH,),COOH

Turn over
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What is the name of this compound, using IUPAC rules?

A.  3-methylbutan-3-ol
B. 2-ethylpropan-2-ol
C. 2-methylbutan-2-ol

D. 3-methylbutan-2-ol

Which type of reaction occurs between an alcohol and a carboxylic acid?
A.  Addition

B.  Oxidation

C. Esterification

D. Polymerization

How many structural isomers of C,H,, exist?

A 4
B. 5
C. 6
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What information is provided by '"HNMR, MS and IR for an organic compound?
l. '"HNMR: chemical environment(s) of protons
Il. MS: fragmentation pattern
lll. IR: types of functional group
A. landll only
B. landlll only
C. lland lll only
D. I llandlll
A student performs an acid-base titration using a pH meter, but forgets to calibrate it. Which type
of error will occur and how will it affect the quality of the measurements?
A. Random error and lower precision
B. Systematic error and lower accuracy

C. Systematic error and lower precision

D. Random error and lower accuracy




