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INSTRUCTIONS 

1. SECTION A: Answer both questions. 

2. SECTION 8: Answer any three (3) questions on separate answer sheets. 

3. Each question carries 20marks. 

4. Use of calculators is permissible. 

5. Important data is at the back. 
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SECTION A 

1. a) Deduce the electronic configuration of 

i. 2sNi 
• • 
11. ssCe . 

b) Explain the following: 

• 
I. 

• • 
I I. 

••• 
Ill. 

Why an anion is larger than its neutral atom. 

Why a cation is smaller than its neutral atom . 

Calculate the effective nuclear charge for: 

1. The e lectron in the periphery ofNitrogen (Z = 7). 

2. One of the 4f electrons of Cerium (Z =58). 

2. a) Describe the observations made when Bromine is reacted with: 

i. Sodium thiosulphate 

ii . Tin (II) oxide 
••• 

Ferrous (II) sulphate Ill. 

b) Aqueous aluminium chloride is added to sodium hydrogen carbonate and a fizzy 

effect is observed together with a white precipitate. 

• 
I. 

•• 
II. 

Write an equation that resulted in a fizzy effect. 

Using equations explain how the reaction occurred. 

c) State and describe two uses of silicon. 
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SECTION B 

3. a) M and N are oxides of Period 3 elements. Oxide M is a solid with a high melting 

point. It does not conduct electricity when solid but does conduct electricity when molten 

or when in solution. Oxide M reacts with water forming a solution with a high pH. 

Oxide N is a co lourless gas at room temperature. It dissolves in water to give a 

solution with a lower pH. 
• 
1. Identify M . 
• • 
11. 

••• 
11 1. 

State the type of bonding present in M and explain its electrical conductivity . 

Write an equation for the reaction ofM with water. 

Identify N . • 

IV. 

v . State the type of bonding present in Nand explain its electrical conductivity. 
• 

VI. Write an equation for the reaction of N with water. [ 1 0] 

b) W is a hydroxide of a Period 3 element. It is insoluble in water but dissolves in both 

aqueous sulphuric acid and aqueous sodium hydroxide. 

• 
1. 

• • 
11. 

Give the name used to describe this behaviour of the hydroxide . 

Describe this term . 
• • • 
lll. 

• 
1 v. 

Write equations for the reactions occurring . 

Suggest why W is insoluble in water. 

4. a) Given the table below. 

Elements Metallic radii/Nm 

Beryllium 0. 112 

Magnesium 0. 160 

Calcium 0.197 

Strontium 0.215 

Barium 0.211 
I 

Give an account for the following: 

Ion ic radii/nm 

0.030 

0.065 

0.094 

0.110 

0.134 

• 
1. 

•• 
11. 

••• 
111. 

Why the metallic radius increases down the group? 

Why are the ionic radii smaller than the atomic radii? 

K+ and ca+2 are isoelectric but ca+2 is smaller. 
• 
IV. Explain the term isoelectronic . 

V. Why is the radius forK+ larger than that of ca+2? 
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b) i. Which of the ions in the table has the least hydration energy? Give reasons for your 

answer. 

ii. Deduce the electronic configuration for Ba using energy levels. Account for your 

answer using the s.p.d.f notation. 

c) Predict the metallic nature of the elements moving down the group. 

5. a) The table below lists the boiling po ints of the Group IV chlorides. 

Compound Boiling point/°C 

CCI4 76 

I 

SiCI4 ' 57 

GeCl4 87 

SnCl4 114 

[5] 

[3] 

[2] 

i. Draw a graph using the given data (b.p. on the y-axis and the chloride on the x-

axis). [4] 

ii. Use your graph to predict the boiling point of PbCl4 would be if it did not 

decompose. 
• • • Account for the variations in boiling points . lll. 

b) SiCl4 reacts vigorously with water whereas CCl4 is inert. 

i. Give a reason for this difference in reactivity. 

ii. Write an equation for the reaction between SiCI4 and water. 

ii i. Suggest with a reason, whether you would expect GeCI4 to react with water. 

c) Use E0 values suggest what happens when and aqueous iron (III) nitrate is separately 

added to solutions of: 

i. Tin (II) nitrate. 

ii. Lead (II) nitrate. 
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6. The successive ionisation energies for four elements are as fo llows: 

580 1800 2700 11600 14800 18400 23300 

l 010 1900 2900 5000 6300 21300 25400 

1140 2100 3500 4800 5800 8500 9900 

1000 2300 3400 4600 7000 8500 27100 

a) Draw ionisation energy diagrams for each element. 

b) Suggest the groups in which each element belongs to. 

c) Give a reason for your answer. 

d) Deduce the outer shell electronic configuration of each element. 

Important Data 

DATA 

ZnO (s) + H20 (I)+ 2e ~ Zn (s) + 20H· (aq) 

Zn2+ (aq) + 2e ~ Zn (s) 

BrO- (aq)+ H20 (I)+ 2e ~ Br· (aq) + 2QH- (aq) 

Hg2+( aq) + e ~ Hg Ot 

Sn4+ (aq) + 2e ~ Sn2+ (aq) 

Cu2+ (aq) + 2e ~ Cu (s) 

Pb4+( aq) + 2e ~ Pb2+ ( aq) 

Br2 (g)+ 2e ~ 2Br- (aq) 

S40 62- (aq) + 2e ~ 2S20 32- (aq) 

Hg2Cb(s) + 2e ~ 2Hg (I) + 2CI- (aq) 

S042- (aq) + 4H+ (aq + 2e ~ S02 (g) + 2H20 (I) 

Cr20 12- (aq) + l4H+ (aq) + 6e ~ 2Cr3+ (aq) + 7H20 (I) 

Fe3+ (aq) + e ~ Fe2+ (aq) 

R = 8.3 14JK-1 moi-1 
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-1.260 

-0.762 

+0.761 

+0.851 

+0.150 

+0.342 

+ 1.690 

+ 1.066 

+0.090 

+0.268 

+0. 172 

+ 1.332 

+0.771 
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F = 96500Cmoi-1 

I atm = 760 Torr = 760mmHg = I 0 I 325Pa = I 0 l.325KPa 

h = 6.626 x 1 o-34J 

g = 9.8lms-2 

L = 6.02 x 1023 moi- 1 

e = - 1.60 xi0-19C 

specific heat capacity of water = 4.18kJkg-1 K-1 

molar gas volume (V m) = 22.4dm3mol-1 @ stp 

= 24dm3mol-1 under room conditions 

m p = }.67 X ] o-27kg 

111 n = 1.67 X 1 o-27kg 

me = 9. 1 1 X } o-3 ) kg 

END OF PAPER 
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1 ? - ! 

H He 
Hydroger HP.h.rm 

1.008 4.(Xl3 
' 

3 4 5 6 7 8 9 10 

Li Be B c N 0 F Ne 
IJI!Irum 8ety lhum Boron Calllon IMrogen OAy9cn Fluonnt 1-lfon 

6.94 9.012 10.81 U .Oll 14.007 15.999 18.998 20.180 

11 12 13 14 15 16 17 18 

Na Mg AI Si p s Cl Ar 
Sodium 1-lagnurur Alumlnun Sili<on Phosphotll Sullur Chlonne Al1]or 

22.990 24.305 26.982 28.085 30.974 32.06 35.45 39.948 
' 

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr 
Potasstul'l' CAlcium Sc-andium Trtanrum v,n.drun ChromluiT Manganu lion Cobal t lie ~e I Cooper Zmc Galhum G trm•nlu Alsenic Stltnturn Bromtne l:ty ;non 

39.098 40.078 44.956 4 7.867 50.942 5l996 54.938 55.845 58.933 5a693 63.546 65.38 69.723 72.630 74.922 78.97 79.9C» 81798 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 53 53 54 

Rb Sr y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe 
Rubrdium Stront ium Yunum Zu(onrum Urobium Molybde "jf l echntllur Rultlrniu~ Rhodium Pollitd run Srlve r C-ldmium lndrum Trn t.nbmonv Tellurrum lodane Xenon 

85.468 87.62 88.906 91.224 92.906 95.95 (97) 101.07 102.906 106.42 107.868 112.414 114.818 118.710 121.760 127.60 126.904 131.293 

,....... 

55 56 71 72 73 74 75 76 78 79 80 81 81 82 83 84 85 86 

Cs Ba * Lu Hf Ta w Re Os lr Pt Au Hg Tl Pb Bi Po At Rn 
57 - 7( Cesium 8arlum lu!tDUm H•fnr:.tm T• n:i lum Tun9s~n Rhtn rum Osmaum Indium PlaD num Go:d l-lerru ry Thai hum ll!lld Bt1muth Polon ru~ Astatne Roleson 

132.905 137.327 174.967 178.49 180.9-$8 183.84 186.207 190.23 192.217 195.084 196.997 200.592 20138 207.2 208.980 (209) I 2101 (222) 

87 88 103 104 105 106 107 108 109 110 111 112 113 11 4 115 116 117 118 

Fr Ra ** Lr Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts Og 
Fr.! nuum lloldrum 89- lC i?uwrencau PUt~Mord.ul Oubnrum SHborgiu Bohnum H.lsslum ble nn tri u n Darms~ad tr 1\oentQelll (opemkru ~•ho nr:.r n F!crov rur. l>loscov iur Uvermonu Ttnnessrn Og~nenor 

1223) 12261 (262) (267) [270) (269) (270) 1270) [2781 12811 1281) (2851 (2861 (289) (289) 1293) 1293) (294) 
-- ---- --- ------- -------------------- ---- -- ---- --. -- -- --- - . - -··- - . --- ----- - - . - -- --. --- ----------------- ------- --------------- -------- ---- ----- --- --- ------ ---- -----· ----- ... ------- ----------- . . 

57 58 59 60 61 62 63 64 65 66 67 68 69 70 

sla Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb 
un!llanur Cenum Prn~ ... llfody mlu Promettl tu S11manun Europrum (>Qd;,linJU T t-rb•u,. 0 ysprOSI\11 Holmmm frtuum Thuhum 'I' 11 e rt)IU m 
13a9os 140.116 140.908 144.242 I 1451 150.36 151.964 157.25 158.925 162500 164.930 167.259 168.934 173.(.145 

*Lanthanide seri 

* '"Act inide series 89 90 91 92 93 94 95 96 97 98 99 100 101 102 

Ac Th Pa u Ne~£n Pu Am Cm Bk Cf Es Fm Md No 
Act.l niu m Thor ium rro!l!CDIIIU Oro1nium Pluton lim Amencrun Cunum Ber U: IIU 111 C>~ llfo mtur E•nsreinlu f('IIIHUm l·lcndel!vlt ~ »obehum 
(2271 232.038 231.036 238.029 [2371 (244) (243) (2471 I (2471 I :>51! 1252) (2571 (2581 1259) 
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