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1. 

X2. 

X 3. 

4 

5. 

Table I 

Magnesium occurs in nature in thrce isotopic forms as shown in table I. Calculate the atomic 
mass of magnesium to 2 decimal places. (4 marks) 

(a) 

(b) 

(a 

(b) 

Isotope 

(a) 

(b) 

24 Mg 
26 Ma 
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25 Mg 

The ionic radii of sodium and potassium ions are 102 pm and 138 pm respectively. Identify, 
with explanation, the compound that has the stronger ionic attraction between sodium chloride 
and potassium chloride. (4 marks) 

A compound A on heating gives a colourless gas and a solid residue. The residue is dissolved 
in water to obtain solution B. When excess CO, is bubbled through the aqueous solution B, 
a white precipitate is initially formed, which turns into colourless solution C. Gentle heating of 
solution C gives back compound A. A chloride of the metal in compound A imparts a red 
colour to a flame. 

(i) 

% Abundance 

(ii) 

Answer ALL the questions in this section. 

78.70 

11.17 

(i) 

10.13 

SECTION A (40 marks) 

(iii) 

ldentify compound A, as well as solutions B and C. 

Write an equation for the reaction that occurs when solution C is gently heated. 

I,+ Cl 

Complete the equations for the following reactions: 

amu 

(excess) 

Cu?: 
(iü) Sc: 

Fet 

23.985 

I,+Cl 
(equimolar) 

25.983 

24.986 

Explain why the boiling point of the compound formed in (ii) is 40 °C higher 
than that of Br, even though the molecular size of both is nearly the samne. 

Write electronic configuration of the following ions: 

ldentify the ions in (a) that would torm a coloured complex. 

(3 marks) 

(1 mark) 

(1 mark) 

(1 mark) 

(2 marks) 

(1 mark) 
(1 mark) 
(l mark) 

(1 mark) 

ea
sy
tve
t.c
om



6. 

7. 

8 

Sodium -24 with a half life of 15 hours is used to study blood circulation. A patient is injected 
with "NaCl solution with an activity of 2.5 X 10" d/s. Calculate how much activity is present 
in the patient's body after 4.0 days. 

10. 

Silicon dioxide does not react with hydrochloric acid but reacts with sodium 
hydroxide. 

(a) 

X (b) 

Chromium forms the two oxides CrO. and CrO 

(b) 

(a) Name the oxide that forms a more acidic solution. 

(a) 

(b) 

(a) 

state one property of silicon dioxide that can be deduced from this observation. 

(b) 

write an cquation for the reaction between silicon dioxide and sodium 
hydroxide. 

(c) 

Draw Lewis structures for the following molecules; 

(d) 

In aqueous solution, sodium chloride (NaCi) and sodium carbonate (Na2CO3) can be 
distinguished by simple test-tube reactions using either dilute sulphuric acid or acidified silver 
nitrate. State the observation when dilute sulphuric acid is added to: 
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Explain the answer in (a). 

NaClai 

SO3; 

CH)Br2 ; 

H N;; 

OF: 

(4 marks) 

3 

(2 marks) 

(2 marks) 

(l mark) 

(3 marks) 

(2 marks) 

(2 marks) 

(1 mark) 

(l mark) 

(| mark) 

(1 mark) 
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4 

Be cl acl 

(iv) 

crystalline 

(2 marks) (I mark) 

(iii) 

Explain 

why 

the 
melting 

point 

of 
beryllium 

chloride 

is 
half 

that 
of 

NaCl. 

its 
constituent elements. 

(2 marks) 

(i) 

Draw 

the 

structure 

of 

NaCl 

showing 

the 

sizes 

of 
the 

component 

ions. 

|Melting Point (°C) 

98 
Sodium Chlorine 

-101 

801 

Sodium chloride 

Table II 

(d) 

Table 

II 
shows 

the 
melting 

points 

of 
sodium, 

chlorine 

and 

sodium 

chloride. 

(ii) 

(1 mark) 

N -0. 

() 

C-Cl; 

(1 mark) 

(c) 

more electronegative atom. is 
more 

electronegative, 

and 
an 

arrow 

to 
point 

from 

the 
less 

electronegative 

to 
the 

For 
each 

of 
the 

following 

bonds, 

use 

delta 

notation 

(and 

) to 
indicate 

which 

atom 

(ii) 

Explain 

the 
answers 

in 
(1). 

(2 marks) 

(II) (I) 

CHCl3. CO2; 

(1 mark) (I mark) 

(b) 

() 

State 

whether 

the 
following 

molecules 

are 
polar 

or 
non-polar: 

(v) 

bonds in Ba. 

(I mark) 

(iv) 

C-C 

bonds 

in 
C3Hs; 

(l mark) 

(ii) 

bonds in K20; 

(l mark) 

(i) 

bonds in F2; 

(l mark) 

() 

S 
-O 

bond 

in 
KzSO4; 

(l mark) 

11. 

(a) 

non-polar, 

Answer any 

SECTION 

B 
(60 

marks) 

like 

NaCI. 

Explain 

why 

lead 

sulphate.(PbS) 

is 
insoluble 

in 
water 

even 

though 

it 
is 

Explain 

why 

the 
melting 

point 

of 
sodium 

chloride 

is 
much 

higher 

than 

that 
of 

(4 
marks) 

covalent or metallic: 

ldentify the 

type 

of 
bond 

for 
each 

of 
the 

following 

whether 

ionic, 

polar 

covalent, 

THREE 

questions from this 

section. 
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12. 

13 

(a) 

(b) 

(a) 

(b) 
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With the aid of a chemical cquation, describe thc observation made when magnesium is 
burncd in oxygen. 

Figure l shows some reactions involving magncsium and its compounds. 

) 

Piag) 

(ii) 

(i) 

(iv) 

(V) 

(ii) 

(1) 

(iii) 

(II) 
(II) 

write the formulae of the compounds: 

P 
Q: 

Water 

R. 

() 

(II) 

HNO(aq) 

Fig.1 

M9(s) 

Write an equation for the reaction in (ii). 

R (aq) 

Name the reagent needed to convert Qyto Riag) in reaction 1. 

Give equations for the conversion of: 

Mgs) into Poq); 

Ris) into Qs). 

Reactiion 1 

Explain how a sample of R) can be converted into Qs) in reaction 2. 

99. 

Steam 

Explain why the isotope 13 T. is used as a source of radiation for medical 
diagnosis. 

Explain how chemical reactions and nuclear reactions differ in terms of: 

magnilude of energy change; 

Risl 

effect on rate of increasing temperature, 
effect on rate of higher reactant concentration,. 

Reaction 2 

(4 marks) 

(2 marks) 
(2 marks) 
(2 marks) 

(1 marks) 

(2 marks) 

(3 marks) 

(2 marks) 

(2 marks) 

(4 marks) 

(2 marks) 
(2 marks) 
(2 marks) 
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14 

(c) 

(d) 

(a) 

X (6) 
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Write balanced nuclcar cquations for the formation of: 

() 

(li) 

(iii) 

(i) 

(iiü) 

(iv) 

48 
22 

Explain wvhether the nuclide "S is expected to be stable or radioactive. 

(i) 

silver -017 through clectron capturc. 

polonium- 206 through a- decay. 

Write clectronic configurations for: 

() 
(i) 

T, through positron cmission, 

(ii) 

Crt; 

Explain the reason for the final colour change in (ii). 

Mn2* 

(II) 

(i) Explain the observations made for the reaction between the ions and: 

() 
(1) 

Describe the observations made when dilute KM.Ose, is added slowly 
while shaking to an acidified warm solution of FeSOseg until the KM.O4 09) 
is in a large excess. 

aqueous ammonia: 

Write equations for each of the reactions in (i). 

aqueous sodium carbonate \ 

Identify the type of reaction occurring in (ii) and write the ionic equation for the 
reaction. (2 marks) 

A green solution X contains [Fe( H,0)]* ions. The presence of the ions can be 
confirmed by reacting separate samples of solutions X with aqueous ammonia and with 
aqueous sodium carbonate. 

(2 marks) 

excess chloride ions; 

(2 marks) 

excesS ammonia. 

(2 marks) 

6 

(4 marks) 

(2 marks) 
(2 marks) 
(2 marks) 

(4 marks) 

(2 marks) 

(2 marks) 
(2 marks) 

(1 mark) 
(l mark) 
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15. (a) 

(c 
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Table lil shows the variation in properties of the group VIl elements. 

Table 111 

Halogen 
Chlorine 

Brominc 

|lodinc 

(1) 

(1) 

(1) 

(i) 

(ii) 

(ii) 

() 

Melting point / 

(I) 

101 

Completc the table by identifying the colour of cach clenent in its normal state 
(3 marks) at room temperature 

7 

Explain why the mclting points of the halogens increase from chlorine to iodine 
(2 marks) 

114 

The halogens form many interhalogen compounds, including brom ine 
monochloride, BrCl. 

(I 

Chlorine and BrCl each react with potassium iodide, KI. 

(11) 

Colour 

give the clectronic configuration of bromine and chlorine: 

draw a Lewis dot diagram of the BrCl molecule. 

Explain the observation made when Cla gas is bubbled through aqueous KI 

for several minutes: 

at the initial time; 
after several minutes. 

Write an equation for the reaction between BrCl and KI. 

Write an equation for the reaction. 

(2 marks) 
(2 marks) 

7 

(2 marks) 

Phosphorous sulphide, PSs, is used in small amounts in the tip ofa match stick. On 

striking a match stick, this compound burns. 

(2 marks) 

(2 marks) 

(2 mark) 

Both oxides formed in (i) dissolve in water to give acidic solutions. Write an 

equation for the reaction of each oxide with water. (3 marks) 
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The 

Periodic 

Table 
of 

the 

Elements 

2 

1 

5 

4 

15 

2-a 
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