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Instructions to Candidates:

· Answer all 5 questions on the paper provided and show your working clearly.  Marks are given in brackets after each question and all questions are marked out of 20.
· The question paper consists of 8 pages including a Periodic Table and a Data Sheet.
· Please check that you have them all.

· NOTE: marks will be deducted if the significant figures are incorrect



Question 1 [20 marks]

1.1
Ethanol, C2H5OH, can be made to undergo a dehydration reaction to form ethene gas (C2H4).  Ethene is used in the production of plastics.


C2H5OH (l)   
  

   C2H4 (g)   +   H2O

a)
How many hydrogen atoms are there in 0.713 g of ethanol?


(3)
b)
What volume of ethene gas would be produced at 25oC and 1 atm if 0.0222 moles of ethanol was used?






(3)
c)
What would  the molarity of the solution be if the ethanol used in part a) above was dissolved in 250.0 ml of water?





(2)

1.2
A Foundation student synthesized magnesium oxide in the lab by burning magnesium ribbon in air according to the following balanced equation:

2Mg (s)  +  O2 (g) + heat →  2MgO (s)

The resultant MgO was found to have a mass of 1.792 g.

a)
How many formula units of MgO were formed?




(4)

b)
The student did a calculation and expected to obtain 1.875 g of product. Calculate the percentage yield.






(3)

1.3
A scientist found a glass reagent bottle in his chemical stock room. In the bottle was a white powder. Lying on the floor were two labels which had fallen off reagent bottles. One label said “Benzoic acid  C7H6O2” and the other label said “Glucose C6H12O6”. 

Chemical analysis of the white substance showed that 68.85 % by mass was carbon, 4.95 % was hydrogen and 26.20 % was oxygen. 

a)
Calculate the empirical formula of the compound.



(4)

b)
Is the substance benzoic acid or glucose? Explain how you decided 
on your answer.








(1)

Question 2 [20 marks]

Propane (C3H8) is a component of natural gas  and is used in domestic  cooking and heating. When heated the gas reacts according to the equation:

 C3H8(g) + 5O2(g) ( 3CO2(g) +4H2O(g) 

You are given 260.0 g of oxygen and 57.00 g of propane.

a) Will it be possible to produce 111 g of water from the given masses? Show all calculations to support your answer. 





(7)


b) What mass of water would be produced from the given masses?   

(10)


c) What is the percentage yield if 50.00 g of water was collected when this
experiment was performed in the laboratory? 




(3)





Question 3 [20 marks]

3.1
Use your periodic table to answer the following questions: 

a)
Write out the abbreviated noble gas electronic configuration for the p-block non-metal in period 3 that has two unpaired electrons. Name the non-metal.
  










(2)

b)
Write out the ground state orbital electronic configuration for the most electronegative halogen. What period does this halogen belong to?

(2)


c)
Write out the spectroscopic electronic configuration for the metal X in period 3 whose chloride has the formula XCl2. What is the symbol for X?

(2)


d)
Draw the Lewis Electron Dot Structure for the element in period 2 that has six valence electrons. Identify the element.





(2)


e)
Write out the spectroscopic electronic configuration of the element in period 4 with argon core and 5 electrons in its outermost principal energy level. Name the element.









(2)

3.2 Give examples for the following statements based on the electronic configurations, A to H, provided in the table.

Note:


· These electronic configurations can be used more than once in answering the questions.

· Write the appropriate letter(s) (A to H) for each answer.

· Some questions have more than one answer, in which case, the mark will be awarded if only all possible answers are provided.

· Each question is worth one mark. 
	A       1s22s22p63s23p64s23d104p2
	B            [Kr] 5s2

	C       1s22s22p63s23p54s1
	D        

	E       
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	No.
	Statement

	a
	orbital electronic configurations

	b
	ground state electronic configuration of strontium

	c
	an electron configuration that best describes an excited state of Ca2+

	d
	represents a fourth row element

	e
	has two valence electrons

	f
	are main group elements with one filled p orbital in the outermost principal energy level

	g
	electron configuration for the ion of an alkali metal in period 4

	h
	can be represented as 24X

	i
	an electronic configuration of a metalloid with 4 electrons in its outermost principle energy level

	j
	an electronic configuration of the phosphide ion


Question 4 [20 marks]

4.1
Rewrite the following statements and correct them where necessary:

a)
The formula for chromium perchlorate is CrClO4
b)
The formula for magnesium phosphide is Mg3P2
c)
The formula for strontium nitrate is Sr(NO2)2  




(5)

4.2
Magnesium reacts with nitrogen to form magnesium nitride.


a)
Write the balanced equation for this reaction.




(2)

b)
Draw a Lewis Dot diagram for both reactants and the product. 

(3)

c)
In each case where bonds occur, indicate whether they are ionic or covalent, and how the Lewis Dot diagram shows this.




(4)


4.3
Study the following table of elements and compounds, and then answer the questions that follow.

· Each formula can be used more than once in answering questions a to f 

· Write the full formula for each answer

· Some questions may have more than one answer,

· some may have no answer, in which case say ‘none’ or ‘no answer’

· Each question is worth one mark
· The mark will be assigned only if the complete answer is given



	BaBr2
	Ga

	KClO3
	Fe(NO3)3.9H2O

	F2
	Sr

	Mg(HSO4)2
	CCl4

	NH3
	Cu


a)
Write down the formula(e) of all the ionic compounds

b)
Write down the formula(e)  of all the elements that form anions

c)
Write down the formula(e)  of all the compounds containing covalent bonds

d)
Write down the formula(e) of all the non-metallic elements

e)
Write down the formula(e)  of all the compounds that contain oxygen

f)
Write down the formula(e) of all the compounds that contain an element from period 3 of the Periodic Table






(6)
Question 5 [20 marks]

5.1. 
Precipitation is the formation of a solid in a solution during a chemical reaction. When the chemical reaction occurs, the solid formed is called the precipitate. 

This can occur when an insoluble substance, the precipitate, is formed in the solution due to a reaction or upon cooling a supersaturated solution. 

Precipitation reactions can be used for making pigments, removing salts from water in water treatment, and for qualitative chemical analysis. 

This effect is useful in many industrial and scientific applications whereby a chemical reaction may produce a solid that can be collected from the solution by various methods (e.g. filtration, decanting, centrifuging).

When aqueous silver nitrate (1.000 mol dm-3) is added to an aqueous solution of potassium chloride (0.750 mol dm-3) a white solid, silver chloride is observed. 

AgNO3
    +    KCl 
→
 AgCl     +     KNO3 

a)
Rewrite the above chemical reaction and indicate state symbols for each substance.







      

(1)

b)
Under what circumstances would one apply the following separation methods:

i)
Filtration

ii) Decantation

iii) Centrifugation






      
(3)

c)
In the context of this question, what are the major uses of precipitation reactions?                     





                   (1½)

d)
Give two instances where a chemist can expect to get a precipitate. 
(2)

e)
Complete the table below in your answer book by writing the answer corresponding to each letter, A – D.  Show calculations for the reaction in the first test tube only. Note molar mass of AgCl = 143.32g/mol.  
	Test tube
	Volume of AgNO3 used (ml)
	Volume of KCl used (ml)
	Theoretical amount of AgCl formed (g)

	1
	4.00
	2.00
	A

	2
	4.00
	4.00
	B

	3
	4.00
	6.00
	C

	4
	4.00
	8.00
	D


(10)

f)
What observation is made with regard to the mass of AgCl formed after test tube 3? Give a reason for this observation. 



         (2½)




[image: image3.png]PERIODIC CHART OF THE ELEMENTS INERT
na "B 1¥B YB VIB VYIB vin 1B B A IYA VA VIA VIIA GASES

>
He

40026

73 [ 2

75 77
VY |Cr Mn(Fe|Co As

50,942 | 51,996 |54.9380  55.647 [56.9332 45216 | Ta.95 |75.908
as T |52 | 53

(261) @

55 3
b, Tm|Yb|Lu

160,834 | 173.04 | 174.87

97




[image: image4.jpg]TABLE OF RELATIVE ATOMIC MASSES (Based on Carbon-12)

Actinium
Aluminium
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Helium
Holmium
Hydrogen
Indium
lodine
Iridium

Iron
Krypton
Lanthanum
Lawrencium
Lead
Lithium
Lutetium
Magnesium
Manganese
Mendelevium

A value given in brackets denotes the mass of the longest-lived or best-known isotope,

Symbol Atomic Atomic

Ac
Al
Am
Sb
Ar
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
cf
(o}
Ce
Cs
Cl
Cr

89
13
95

7
12
25
101

[227]
26.98
[243)
12175
39.95
74.92
[210]
137.34
[247]
9012
208.98
10.81
79.90
112.41
40.08
1251]
12.01
140.12
132.91
35.45
52.00
58.93
63.55
[247]
162,50
[252]
167.26
151.96
1257]
190.00
[223]
157.25
69.72
72.61
196.97
178.49
4.00
164.93
1.01
114.82
126.90
192.22
55.85
83.80
138.91
1260]
207 20
6.94
174.97
24.31
54.94
[258]

No.
Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Niobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

Symbol Atomic Atomic

No.

Pr

Pm
Pa
Ra
Rn
Re
Rh
Rb
Ru

Sc
Se
Si

Ag
Na
Sr

Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti

Xe
Yb

Zn
74d

Mass





dehydrating agent








Page 8 of 8

_1251031710.bin

_1251031711.bin

_1130709674

