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1. Which equation represents sublimation?

 A. 2Al (s) + 3I2 (g) → 2AlI3 (s)

 B. HgCl2 (s) → HgCl2 (g)

 C. I2 (g) → I2 (s)

 D. CaCO3 (s) + 2HCl (aq) → CaCl2 (aq) + CO2 (g) + H2O (l)

2. For which compound is the empirical formula the same as the molecular formula?

Ar (H) = 1; Ar (C) = 12; Ar (O) = 16

Empirical formula Molar mass / g mol−1

A. CO2H 90

B. CH3O 62

C. C2H4O 88

D. C4H8O 72

3. In which mixture is NaOH the limiting reagent?

 A. 0.20 mol NaOH + 0.10 mol H2SO4

 B. 0.10 mol NaOH + 0.10 mol H2SO4

 C. 0.20 mol NaOH + 0.10 mol HNO3

 D. 0.10 mol NaOH + 0.10 mol HNO3

4. Why do gases deviate from the ideal gas law at high pressures?

	 A.	 Molecules	have	finite	volume.

 B. Cohesive forces increase the volume from the ideal.

 C. Increasing pressure increases the temperature of the gas.

 D. Collisions between molecules occur more frequently as pressure increases.
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5. Which is correct for the chromium isotope 24
53Cr?

 A. 24 neutrons and 53 nucleons

 B. 24 protons and 29 nucleons

 C. 24 protons and 29 neutrons

 D. 24 electrons and 53 neutrons

6.	 Which	electron	configuration	is	correct	for	the	selenide	ion,	Se2−?

 A. 1s2 2s2 2p6 3s2 3p6 4s2 4d10 4p4

 B. 1s2 2s2 2p6 3s2 3p6 4s2 4d10 4p6

 C. 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p4

 D. 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6

7. Which element is a metalloid?

 A. Co

 B. As

 C. Cs

 D. Es

8. Which periodic trend is described correctly?

Trend in Down the group
(top to bottom)

Across the period
(left to right)

A. atomic radius increases increases

B. ionic radius decreases increases

C. first	ionization	energy decreases decreases

D. electronegativity decreases increases
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9. Which molecule is non-polar?

 A. OF2

 B. NH3

 C. BF3

 D. SO2

10. Which compound contains both ionic and covalent bonds?

 A. SiH4

 B. NaNO3

 C. H2CO

 D. Na2S

11. Which compound has resonance structures?

 A. C6H12

 B. CH3CHO

 C. NaBr

 D. Na2CO3

12. Which of the following are van der Waals’ forces?

  I. Dipole-dipole forces
  II. Hydrogen bonds
  III. London (dispersion) forces

 A. I and II only

 B. I and III only

 C. II and III only

	 D.	 I,	II	and	III

M16/4/CHEMI/SPM/ENG/TZ0/XX



– 6 –

13. When 25.0 cm3 0.100 mol dm−3 NaOH (aq) is mixed with 25.0 cm3 0.100 mol dm−3 HCl (aq) at the 
same	temperature,	a	temperature	rise,	∆T,	is	recorded.		What	is	the	expression,	in	kJ	mol−1,	for	the	
enthalpy of neutralisation?  (Assume the density of the mixture = 1.00 g cm−3	and	its	specific	heat	
capacity =	4.18	kJ	kg−1 K−1 =	4.18	J	g−1 K−1)

 A. − × ×∆
×

25.0 4.18
50.0 0.100

T

 B. − × ×∆
×

25.0 4.18
25.0 0.100

T

 C. − × ×∆
×

50.0 4.18
50.0 0.100

T

 D. − × ×∆
×

50.0 4.18
25.0 0.100

T

14. What	is	the	enthalpy	of	formation	of	ethyne,	in	kJ	mol−1,	represented	by	the	arrow	Y on the 
diagram?

C H g O g)2 2
5
2 2( ) (+

2 2
5
2 2C(graphite) H g) O g)+ +( (

2 2 2
1
2 2CO (g) H g) O g)+ +( (

− 788	kJ

− 286	kJ

− 1301	kJ

2CO2 (g) + H2O (l)

Y

 A. − 788 − 286 + 1301

 B. − 788 − 286 − 1301

 C. + 788 + 286 − 1301

 D. + 788 + 286 + 1301
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15. Which equation represents the average bond enthalpy of the Si−H bond in SiH4?

 A. SiH4 (g) → SiH3 (g) + H (g)

 B. 
1
4

SiH4 (g) → 
1
4

Si (g) + H (g)

 C. SiH4 (g) → SiH3 (g) + 1
2

H2 (g)

 D. SiH4 (g) → Si (g) + 4H (g)

16.	 Which	conditions	must	be	met	for	a	reaction	to	take	place?

	 	 I.	 Reactants	collide	with	sufficient	energy.
  II. Reactants collide with correct orientation.
  III. Reactants must be in the same state.

 A. I and II only

 B. I and III only

 C. II and III only

	 D.	 I,	II	and	III
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17. Graph 1 shows a plot of volume of CO2 (g) against time for the reaction of CaCO3 (s) with 
1.00 mol dm−3 HCl (aq).  The acid is the limiting reagent and entirely covers the lumps of CaCO3 (s).

Which	set	of	conditions	is	most	likely	to	give	the	data	plotted	in	graph	2	when	the	same	mass	of	
CaCO3 (s) is reacted with the same volume of HCl (aq) at the same temperature?

graph 1

Time

graph 2

Vo
lu

m
e 

of
 C

O
2 (

g)

Size of lumps Concentration of acid / mol dm−3

A. larger 1.00

B. smaller 0.05

C. smaller 1.00

D. larger 0.05

18. What is the effect of increasing temperature on the equilibrium?

ClNO2 (g) + NO (g)  ClNO (g) + NO2	(g)		 ∆H À = −18.4	kJ

Position of equilibrium Kc

A. moves to left decreases

B. moves to left no change

C. moves to right no change

D. moves to right increases
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19. Which is a conjugate Brønsted–Lowry acid-base pair?

CH3COOH (aq) + H2O (l)  CH3COO− (aq) + H3O
+ (aq)

 A. CH3COO− / H3O
+

 B. H2O / CH3COO−

 C. H2O / H3O
+

 D. CH3COOH / H2O

20. Which of the following gases does not result in acid deposition?

 A. CO2

 B. NO2

 C. NO

 D. SO2

21. Applying	IUPAC	rules,	what	is	the	name	of	MnO2?

 A. Magnesium(II) oxide

 B. Manganese(II) oxide

 C. Magnesium(IV) oxide

 D. Manganese(IV) oxide

22. Which statement is correct for a voltaic but not for an electrolytic cell?

 A. An electrolyte is required.

 B. The anode is where oxidation occurs.

 C. Ions move in the electrolyte.

	 D.	 Electrons	flow	from	the	negative	electrode	to	the	positive	electrode.
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23. How many alcohols have the general formula C4H10O?

 A. 3

 B. 4

 C. 5

 D. 6

24. What	is	the	general	formula	of	the	alkyne	series?

 A. CnHn

 B. CnH2n−2

 C. CnH2n

 D. CnH2n+2

25. Which	compound	can	both	be	esterified	and	turn	acidified	potassium	dichromate(VI)	 
solution green?

 A. (CH3)3COH

 B. CH3CH2CO2H

 C. (CH3)2CHOH

 D. CH3CH2COCH3

26. What is the mechanism of the reaction between ethane and chlorine in sunlight?

 A. Free radical substitution

 B. Free radical addition

 C. Electrophilic substitution

 D. Electrophilic addition
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27. A	measuring	cylinder	was	used	to	obtain	a	known	volume	of	a	liquid.		The	volume	was	read	from	
the	top	of	the	meniscus	and	the	liquid	completely	emptied	into	a	flask.		The	exact	same	process	
was then repeated.  Which statement is correct about the overall described procedure and the 
volumes measured?

 A. There is a systematic error and the volumes measured are accurate.

 B. There is a random error and the volumes measured are accurate.

 C. There is a random error and the volumes measured are inaccurate.

 D. There is a systematic error and the volumes measured are inaccurate.

28. What	is	the	relationship	between	the	two	variables	sketched	on	the	graph?

y

x

 A. y is proportional to x

 B. y is inversely proportional to x

 C. y is proportional to −x

 D. y decreases exponentially with an increase in x

29. Which feature of a molecule can be determined from its 1H NMR spectrum?

 A. Number of hydrogen environments

 B. Total mass of hydrogen atoms present

 C. Vibration frequency of C–H bonds

	 D.	 Ionization	energy	of	a	hydrogen	atom
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30. Which	molecule	has	an	index	of	hydrogen	deficiency	(IHD)	= 1?

 A. C6H6

 B. C2Cl2

 C. C4H9N

 D. C2H6O
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