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INSTRUCTIONS TO CANDIDATES

You showld have the following for this ﬂmunI{JQR
Answer booklet; R4
Non-programmable scientific >
This paper consisty of TWO sections; J&Q:!nd B.
Answer ALL the questions in section A and any THREE questions from section B in the answer
Pooklet provided.,
Each guestion in section A carries 4 marks while ¢ach question in section B carries 20 marks.
Meximum marks for each part of o guestion are as shown.,
Candidates should answer the questions in English.

This paper consists of 11 printed pages.

Candidates should check the guestion paper o ascertain that all
the pages are printed as indicated and that no questions are missing.
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SECTION A (40 marks)
Answer ALL the questicns in this section.
The discharge tube experiment Was conducied o study the electric nature of atoms.
{n)  Listthree ohservations from the discharge tube experiment. {3 marks)
(b)  State the main conclusion from the discharge mbe experiment. {1 mark)

The seven ionization energies of an element A, in kitmol. are; 1012, 1903, 2912, 4957, 6274,
21269 and 25398,

{a)  State, with an explanation, the group of the periodic table to which clement A is most
likely to belong. (3 mark)

fey I clement A is in period 2, write its electronic confi guration. {1 mark)

Suontium nitrate, Sr(NOs) undergoes decomposition When heated.

{a)  Statethe shservation that would be made during this reaction. (2 marks)

{b)  Write 2 balanced equation for this equation. {2 marks)

Alumigium reacts with chlorine. o}’d >

()  Starting with aluminium pt::le@i‘gnuﬂine how the reaction would be camied out ina
|laboratory to produce a smatl sample of aluminium chlonide. {2 marks)

() Diescribe the observation made-for this reaction. (2 marks)

Copper and titanium both react with chlorine. Copper forms two chlorides, CuCl and Cully.
(a)  Write electronic configuration for:
@ Cui {1 mark)
apy T (1 mark)

()  Explain why when copper is reacted directly with chlorise, only Culle st :
{1 mark)

(cy  Wrea halanced equation for the reaction between titanium and chlodne. {1 mark)
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6. {a) Complei the following muckear equations:

(i) T g 60, 143 (L mark)
gp U+ (B> 35 5t o Xe#

@ 232 (1 mark)
. wTh-"‘-}' + -He

4
Z

{(hy Radioactivity may be detected and messured using & Geiger counter. Swafe how the
device detects radiation. (2 marks)

_f{; . Fhe energy levels of the orbitals presentin the atoms of the second pEﬂDEl{I-tiﬂ Nr_}m
— reprosented in figure 1.

P raunfs /

Fig. 1

{a) Label the energy levels to im:lia:atcgr"t prncipal quantum pumber and the type of orbital

at each energy level. \9 {2 marks)
<
Q
(b}  On the axis below, draw ‘e}(g&'h:h diagram of one of ¢ach different type of orbital that is
occupied by the electrop®in a second period element. (2 marks)
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8, (a) Figure2 shows the outer cleciron arrangements of the alom and ions indicated. Use the
symbol A mrepmsmtamjrufdmm in an orbital, (3 marks)
(o)  Explain why Fe?* g ions are coloured whereas Z0E oy fONS 278 TOE. (1 mark}
48 j s | 4 D
L L_—l
Fe | Fefen) | Zeq) |
FIGURE Z-
9. Neon and argon can be ohiained by fractional distillation of liquid air as they have
diffcrent boiling points. Nean has g hoiling point of 973 K and argon has 2 hoiling point of
74 K.
{a} H:meﬂmfumesmb:ummmdmmdﬂmhﬂi!nmnandmgm, (1 mark)
(b}  Explain what causes the fiores in (8)O" {1 mark)
(¢jy  Explain why argon has & higher boiling point than neott. (2 marks)
>
10. Broming exsis namratly as 2 mi%ture of bve stable i80WPES, Tpr and ™ Br, with relative
isotopic masses of 78 92 and 8092 respectively. Using the relative atomic mass of bromine
which is 79.90, calculate {he ahundances of Moe and TBr. {4 rarka)
24115302 4
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SECTION B (60 marks)

Arswer any THREE guestions frenm this seclion,

11, {a) The relative atomic mass of a0 clement can be determined using data from its mass
spectrum. The mass spectrem of clement X is shown in figure 3, with the percentage
abundance of each isotope mdicated.

)

{ii)

(i)
(v

24117302
oo 222

Bl=
48,81
m.-
40—
hundance 20
= 2377
20
104 37 7a3 o
o l :
Y5 T4 75 T8 T 78 T8 B0 Bl B2 8
C)C( mia
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R\4
S
Q" FISURE 3-
Define the following terms:
(D refative stomic mass; (2 marks)
(II)  isctope. (1 mark)
Usa the information in figere 3 to calculate the relative stomic mass of X
{2 marks)
Idemify element X. (1 muark}

In order to obtain the mass spectrum of X, a gascous sample is first ionized.

(I}  Describe how jonization is achieved in a mass spectromeler.

(3 marks)
(M}  Statc three reasons why ionization is necessary. (3 marks)
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(k)

{c)

12. (&

(b}
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(i) With explanstion, arrange each of the following compounds in order of
increasing covalent character.

(L) L3t LiBr and E4T . {3 marks)
()  NaCl, MaCl: and AlCk. (3 marks)
Draw a Lewis structure for:
{i) PGl molecale; (1 mark)
(i) COF jon. (1 mark)

Sodium and silicon react directly with chlorine to prodoce the chlorides in table 1.

Table I
Chloride Melting point/ | Difference between the
i clectronegativities of the elements
NaT 801 22
STy &Y i

i) Describe the observation made during the reaction berween sodium and
chlorine. (3 marks)
With reference to the electro negativities of the two elements, explain the
differences in the melting pointsuf the two chlorides in terms of structure and
bonding. . (6 marks)

(i1)

Succassive ionization energi@gﬂE} for the elements from magresiom to bafum anc
shown in table 1L,

Table II

Element IE, (kJ/mol) IE, (i]/mol) IE, (kJ/mol)
Vi 136 1450 T740
Ca 590 1150 4940

Sy s4% 1 Dy dizﬂ

s 02 966 3390

{i) Write the full electronic configuration for strontium, {1 mark)

(i)  Explainwhy the first ionization energies (IE, ) decrease down the group,
(3 marks)
(i)  Explam why thers is a laree increase between sccond (1E.} and third (IE,)
lonization energics. _ (3 marks}
g d € 1g=7 Nt
[
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{c)

13. (a)

(b
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cxplain each of the following: F 4 H=ap)- % P

(i} during production of elemental phosphorons, the phosphosous vaponr is cooled
inder water. {1 mark)

(iip ~ Nitrogen gas does not easily react with other elements or compounds. (2 marks)

(iiiy  Water (H20) s a liquid while hydrogen sulphide (H2S ) is a gas at standard
conditions. {1 mark)

(1) The nuclide Hﬂﬂimdﬂ&y by electron capture as shown as per the equation
23 B 203
aaE“_JE'd"'SEHHD
()  Define “electron capture’.— 15 @ Fioled I':'“"f whith F[rftlrﬂ-[:iis'r r
(I}  State one reason why electromagnetic radiation is emitted during this & {0/ be

process. 2 marks-.fﬁ;“‘_j. -]
newdl

Write equations for the following nuclear reactions:

(i)  emissionofan c-particle by an B0 isoeope: {2 marks)
(ii) ngu.._g.]ﬁ‘::ﬂa+ggm+ {1 mark)
\)<
&
)
o
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() Plota graph on figure 4 to show how the number of neutrons, N, varies with the
number of protons, 7. for stabie nuclel over the mnge 2= 0 0 £ = &0, 3 marks)

peunn pumber, A

FIGURE 4
(d} Aifpinurbmsfmﬁahaucimuimhasan averape rate of decay of 5.2 Bg due
W A 1 g xample of bone from & modern-skeleton has a rate of decay of 6.5 Bg, The
coumnt are corrected for hackeround radiation. Calculate the age in years of the ancient
sample of bone. The half life of “C = 5730 years. (4 marks)

(¢} A radicactive nuclide decays by emitting = -particles. Figure 5 shows how the rate of
decay, A of the source changes with time. Determine the:

(i) half lite of the nuclide; (2 marks)
(i)  decay consiant; (2 marks)
{iif)  initial number of undecayed nuclel present at time t = 0.
(0.1 MBqg = 100000 Bq). (2 marks)
2411/302 8
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FIGLIRE 5
Write electromic configurations for:
@ o < (1 mark)
iy Mo’ {1 mark)

identify the colour cha.ngm\;fh:n each of the following oxidizing agents is completely
reduced: 0

(i) KhnOy from to : (2 marks)

(i1} K2Cr:O7 from w - {2 marks)

During a reaction, concentrated hydrachloric acid is added to 3 solution of Cr e fons:

(1) Tdentify the colour of the resulding solution. {1 mark)
(i)  Write the formula of the species responsible for the coloor in (i). {1 mark)
{iii) Name the type of reaction that has cccurred. {1 mark)

{iv)  Ammonia can react as a base or as a ligand.

(1) Diescribe the colour changes when NHagg, is gradually added with

stirring to the solution in ¢ (I). (3 marks)
(11}  Identify the three ions responsible for the new colours. {3 marks)
9 Turn over
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When aqueous sointions of Kl and K25: 05 are mized, noreaction ocours, butwhen a
few drops of Fe® e or Fe?'iuq are added, iodine, Toeq 15 produced at a steady mie.

(i) Write an equation for the overall reaction. {1 mark}

(fl)  State the role of iron ions dunog this reaction, {1 mark)

{iiiy  Using equations, explain why the prosence of cither Fo®* or Fe™ lsable o
speed up the reaction. {3 marks)

Explain why the atomic mass of carbon in the periodic table is 12.01 a.m.u and not

200 amu. (3 marks)
Cosmpare the electrical conductivity af sodium chloride and that of sodivm metal..

(3 marks)

{1 Pefine ‘diagonal relatfionship’ in the petindic table, {1 muark)
(i)  Describe the diagonal relationship hetween fithium and magnesium using the

niteates of the two clements. (3 marks)

(i)  Explain why LiCT and MpCla are soluble in ¢thanol. (3 marks)

Arrange, with explanation, the following ions in terms of increasing ionic size.
ca® , 0T . V" and §* {4 marks)

Table 111 shows the boiling points of some hydrogen hatiaes:
Q7

Tahile T )

Halide |H¢:tiﬂﬂr! mr | &F |
Roiling peint / k ] 158 l 206 i 238 1 293 1

(i)  Explain the trend in the bailing points from BCl to HI. {2 marks)
fil) State ome reason why the boiling point of HF is higher than that of all the other
halides. {1 mark)
10
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