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INSTRUCTIONS TO CANDIDATES
You should have the follewing for this exasiinarion,

Arwer booklet;

Nen programmable sclentific calculator .
This paper consists of TWO sections; 4 and B
Answer ALL questions in section A and any THREE guestions from section B
Each guestion in section A carries 4 marks while each question in section B carries 20 marks.

Muaximum morks for each part of a guestion are indicared
Candidates shoald answer the guestions in Englisf.

This paper consists of 8 printed pages,

Candidates should check the guestion paper to ascertain that
all the pages are printed as indicated and that mo questions are missing.
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SECTION A {40 marks)
Answer ALL guestions in thix rection.

1 () (ive the TUPAC names of the fol lowing byvdrocarbons:

i Ii'.”.'-
EHy ':J: CH-E HGH,
- 1 ke
. CH, s
(i} CHECH=CCHICH.CH; | {1 mark)
tby  Dhwaw fhe structures of the following compounds.
(1) S-bromo-3-methylpentane, {1 mark)
{1y  But-Z-ene. {1 mark)
2, Study the following Aowchart and answer the questions that follow,
.‘-Ia:ﬂ:.tlh
H )
Excess Cli
P —— T T
LIV, fight
(Strop 113
il Tdentify compound:
{1} N {1 mark)
(i) {1 mark)
(a1} Write an equation for the resction between N and sodium hvdroxide. {1 mark)
) State one use of compound P. (1 mark)
A Complete the following equations and name the organic products formed:
gy CHyC(CH: LI+ HiO— o (2 marks)
(b} CH.CH=CHCH; + H(l—m— o {2 marks)
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4. The following seheme shows reactions starting with alkanal X
VoG HR0
2. Heat r HClyy)
Adkano| (M —————— Lthenz =
Process ¥
ia) Write the formula of;
(i} alkanal X; {1 mark)
{11} compound 7. (1 mark)
b} Mame:
(%} process Y {1 mark)
(1) compound 2 { | mark)
3. A sample of cthanel was heated in the presence of concentrated sulphuric acid and a salution
of potassivm permanganate in distlled water. The mixture was allowed to cool before it was
distiiicd,
{a)  MName the main compound collected as a distillare. {1 mark)
th) State the coloor of the 2olulion mix e ;.
(i} betore heating; i1 mark)
{ity  after heating. (1 mark)
(&) Faplain the observations in (b {1 mark)
fi. il Wirite the fiell spdf electronic configutation of the following elements;
i polassium; {1 mark)
(1E) lithivm. i1 mask)
(b} MName the clements whose electronic configurations are:
(i) 15255 2P AR APt ast: (1 mark)
(i}  18T28°F apSast (1 mark)
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7 Table 1 gives information on clements A, B, C and D which are in the sume group of the
periadic table. Use the information 1o answer the questions thet follow,
Table 1
Flement | First jonization | Atomic radinm
encrgy | KJmol ') {nm)
A 520 015
B AS0HD 019
c 420 023
D 400 025
() Arrange the elements in order of reactivity starting with the most reactive. (2 marks)
(b)  State and explain the relationship between the variations in the first ionizalion energies
and the atomic radii. (2 marks)
8. Table 2 gives information about elements L, 1, 1 and IY which belong 1o the same period of
the periodic tahle.
Tabic 2
Element [ O L
Atomic radii (am) 0117 | 0186 0090 | 0143
Elcctrical conductivity | Poor | Gogl Poor | Good
(&) Arrange the clements in the order they would appear in the period. Give a reasom.
2 marks)
(b Select the element which is the hetter conductor of electricity. Give a reason.
(2 marks)
g, List any four diagonal refationships between hithium and mMagnesium, {4 marks)
10,  MName the elements associated with the fallowing flame colours:
() red: {1 mirk)
ib)  golden yellow; {1 mark])
(€]  aranpe; {1 mark}
(dy  preen {1 mark)
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(k)
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SECTION B (60 marks}
Answer any THREE guesiions from this seciion

=tafe the Madcomikov’s rle. {2 marks)

Owutline a three step reaction mochanizms for acid catalysed hydration of ethene
(B marks)

When a hydrocarbon was completely bumt in oxygen. 4.2 g of carbon {1V} oxide and
1.71 g of water were formed, Determine the empirical fommula of the hydrocarbon

fE= 1 Hml 0= 6y {10 marks)
Diraw the structure of the second member of the alkyne homolopous series,
{1 mark)
smudy the following chart and answer the questions that follow.
Butans
atepd *Crﬂ:king
W 4’
Stencdl
Eihane p—e Fihene &
Siep il | s
=i .
R L SulE
G0 atmm,
Ethanol
Step IV Propanoicacid
¥ Ha50,
B
{1 state the conditions and reagents necessary for the reaction in sleps:
1} I; (1 maek)
(y {3 marks)
(i) Give the names of:
(i products A and B; {2 marks)
() processesin steps [1 1 and 1V i3 marks)
(iii}  State the industrial application of the process in step I1. 2 marks)
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(e} TableRll gives the formulae of four components W, X, Y and 2.

Table 3
Compound | Formula
W G HO
X CiHs
44 Ci 0
& CH;
(i} nafme the homologous 2eries 1o which each compound belongs. {4 marks)

(i} giving a reason in each case, select the fetter, which represents a compound, that:

i ] decolounises bromine in the absence of ULV light; (2 marks)
(i pives effervescence when reacted with aqueous sodium carbongte.
2 marks)

13 (&) Figare 1 shows a sketch diagram: of a mass spectrometer. Lisc it to answer the questions
that Follow,

Vaparieed
samgle of

the element

e W HELILI

pumg
e
Fig. |
{i) name the parts iabeiled 3. b, ¢ and d. (4 marks)
{ii)  explain the purpose ofeach of the parts named in-a i) (% marks)
20157104 6

Chet v, 2023



ey = ——

{b)

)

K @)

(b

()

iy

2915104
et W 2027

A mass spectrum for the isotopes of lead showed the following relative abundances:

2% 20 Ph;

25% 206 Pb;

219 207 Ph;

51% 208 Pb.

Calculate the relative atomic mass of lead from this data. {4 marks)
List four gencral propermics of iomc compounds. (4 marks})
The atomic numbers of elements X and 7 are 12 and |4 respecnively

(1) explain the differences between the melting points of their oxides: (4 marks)

(11} the oxides of elements X and ZF were dissolved in water. State whether the:
resulting solutions were acidic or basic. {2 murks)

Table 4 gives information on some jons of group | and 1l elements.

Table 4
Lo Elecironic [omic radius {sm}
COnfguration
Ma* |28 055
K* 2EE ML133
Mg't |28 D05
Cat 228 Oy

Explain why the ionic radius of:

(1 potassinm 15 greater than that of sodium; (2 marks)
(1) magnesium 15 smaller than that of sodium, (2 marks)

Using diots () and cross {xX) 1o represent outermost electrons, draw a diagram o show

the bonding in the compound formed when calcinm reacts with oxypen. (4 marks)
Ex plain why:
(i} Hguid ammoma 15 a good sobvent for alkali metals; {3 marks)

(i} scdutions of alkali metals in liqoid ammonia are desp biag in colour,
{3 marks)
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{b)

[C)

(d

&)
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Give the IUPAC names of the following compounds:
i) SH 0GR - (1 rark)

(i) CHyCH: CHCHCH G

| ik
QCH: ¢ )
State the conditions and the reagents needed in each of the following reactions:
i) ZaHOH—>G H(:f Ll [ (2 marks)
(i} o H; OH —= G H + B0
it TR {2 marks)
State Two uses of:
(i digthylether: {2 marks)
T} ethanol, {2 marks)
(i) Define the term radioactivity. (1 mark)
(i) Arrange the three radioacti ﬁ,vg‘radial'lms in-order of:
(1) penetrating s;trgn;'i_nh starting with the most penetrating; i ¥ marks)
(1)  Ionising sirgagth starting with the most iomsing. 3 miscks)

The electronic arrangement of the ion of element () is 2.8.8. If the formula of the 1on is
0)*", State:

[t} group and the period towhich CF belongs: (2 marks)

(i)  electronic confignration of the atom of element €. i1 mark)
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