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INSTRUCTIONS TO CANDIDATES; 9
Enter the information required in the boxes of the fiap.

Answer ALL the SIX questicns in this booklet.

No Mobile phones are allowed in the examination room.
The mark allocation is indicated for each question. Each questi

arfics 20 marks.
Verify that this booklet contains SIX questions and no questiolls arefep c2izd and there ere no blank pages.
Inform the invigilator in case this booklet contains |

58 % tions; questions are repeated and there are no blank pages
Blank spaces in this question booklet may be used f& A , ,

In caleulations, you are advised to show @s in your working, giving your answer at each stage.

All necessary working must be, shown

y marks will be awarded to answers without brief statements showing how the
answers have been obtain

Calculators may be used,
. Noiseless and non-pro Caleulators are allowed

Useful Data;

=1.0,0=16.0, N=14, CI =355
Avogadro Constant, L = 6.02 x 10%
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1) a) (i) Define
A) mohative Atomic Mass
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ii) Construct a Born — Haber cycle for the formation of sodium ehloside (NaCl) gwen the following b

data: i o
Na(s) — Na(g); AHS(Na) = +109 kj/mol : | -
1/2Clz(g) — CI(g); AHS(CD) = +121.5 kJ/mol , : 2
Na(g) — Na*(g) +e”; AHf:(Na) = +496 kjfmol

Cl(g) + e~ —» C1~(g); AHZ, (CI) = —34

Na* (g) + CI™(g) — NaCl(s); AHJ) —788.5 kJ/mol
Na(s) + 1/2Cl2(g) — NaCi( ) 2agT1ky/mol | ]
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©) (i) What is the coordination number of a hexagonal close packed crystal?
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if) Which instrument is used to determine crystal structures? Xy e

R R : "
. -s-a.-.u\-\...-‘-..\;.-...‘-;--q.-o-.--..on.--‘----.o--.n---np....--...u;n...-...a-.oc-----ocnu.daaoo-a-¢

‘ ' ' (2 marks)
d) (i) State the equilibrium law R LE e n
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ii) For the reaction PCls(g) = PCls(g) + Clz(g) AH 193 kJ/-noI : L
A) Write an expression for the equilibrium constant, Ke. : : : B
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B) What will be the effect on the equilibrium constant value when the tempe; f the reaction is

_mcrcased? "
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e) Calculate the pH of a 0.03 M solution of NaCH
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(3 marks)
f) Given the following balf reaction:
MnO; (aq) + 8H*(aq) + 56-wMn?*¥(aq) + 4H,0(1) E® = +15V Tl
Snt*(aq) + 2é - Sn(s) B =014V e
i) Which species is oxidized? -
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ii) Write a cell

showing the combination of the two half cells.
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e iii) Calculate the emf of the cell
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2)a)i) Whatis a nuclear reaction?
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+actinium (Pa)
if) Write an equation for the beta decay of “3 234Th to the isotope prow:
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(2 marks)
b)i) The mass spectrum of a vaporized sample of potassium, atomic nuzber 19 shows peaks at 39,

40 and 41, with relative abundances of 93.22, 0.12 and 6.77 respecnvely
Calculate the relative atomic mass of potassium
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ii) Give two reasons why particles must be ionized before analyzing in a mass spectrometss

Secrravriranne sesssrrsserannata .

B N S P

R ] .
R T T T T TR T

\ EERTREE RN RN IR R b ababuar Buavesriserrverashrrrpinansere .;-.u-@« Bebspaneruiseniny resuescan
) . {'\' (4 marks)
c) i) Differentiate between metallic bonding and covalent bonding 9 : :
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i) Gwe the shape and the bond angle for each of fhs c6mpounds NHs and BH,

eémpounds NH; and B T T
A NH3 ’ |
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®) Wﬁm A w@*ﬂ equation for e reactivn of chlorine with a cold dilute sofution of ao&mttt
hydroxide.
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) Sketch n graph of the acid strength fu; the hydrogen Halides (HF, HC, Hbr, HI)
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Stiie and explain the shape of the graph.
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iii) Explain why HI cannot be prepared by reacting the potassium salt of fodine with conc H
LR S G R R S T T ARSI R A X R LR AT il R Ll

R e e L R R N R N A R R

iv) Name a suitable acid that can be used to produce HI.
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b) This question concerns the elements in groups 1 and II of the Peripdiﬂ§
i) Why are group I and 11 elements called s - block elements? s
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1i) Explain the following;

(A) The boiling points of gi’qup 11 elements are generallyshigher than those of group I elements in the
same period ' ]

R R R T R PR R R I W S
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able than those of group 11 elements

R S TR TR ¥ T ¥ TN T ey

(B) The carbonates of group I elements are
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i) What is adiagonal‘relau'ombj{
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V) Give a pair
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- block elements that show a diagonal relationship

A onsw‘howthecm:cmfhwonm
e carbonates of sodium (Na;CO calei

: vy (Na:COy) and calcium

NegCOy

| * (7 marks)
i TRU/RPI- S¢/SOWECTA/0715/CHEMISTRY//PAPER 2/MOCK 2035, ‘

re past dﬁue'stidnis' and solutions download kawl

~isdesssssdiNispidrivians

6’:‘2kévv|’6'5bp or visit http://www.gcerevision.com

CamScanner

i
1
)



https://v3.camscanner.com/user/download

<) The elements of group IV (14) in the Periodic Table are C, 8i, Ge, Sn and Pb.
{) Give the outer electronic configuration of these clements,

|\--|-n'u--u'nl||0|-v--.--c---.\nfn‘l- I e e e e R R R
o

ii) These elements exhibit two oxidization states.
Give the two oxidization states

SIS L AR R B T L L L L T TR R R R TR R R R R e e e R R L R AR A At
.

State and explain the relative stability of these oxidation stites.
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iii) The elements form oxides in the two oxidation states. Give the formula of one acidic and one
peutral oxide of any of the elements,
Acidic oxide:

Neutral oxide:

4)) a) This question concerns the Transition metals.
i) State any two characteristics of transition metals, * O

Tesesmesssanane R R B T T R XY

ii) What do you understand by “chelating ligand”? 9

iii) Why do transition metals form complexes?

iv) Give an example of a bidented ligand. () i - |
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(7 marks
b) This question concerns the elefient of period 3 of the Period Table (Na — Ar)
i) What is atomic radi

R L L R L e

T I I Ty Ry R Yy

in atomie radius across the period from Na to Ar,
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i) Give an example of a pair of isoelectronic ions
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TR AR AR N AR R SRR IR AR AR ANN AT RS Ay

g (4 marks)
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o) 1) .Complete the table below by writing the formulae of the hydrides of the elements, 1
' Flement Na Mg Al Si P Ci Ar
Hydriov

ii) Write a balancea cavation for the reaction of the hydride of magnesium with water

Teves
LR LR R e T N

T I e e e e A A R A R AR L A

AL AL R N AN R
IR AL LA LA A R X ¥ LIRE N

~wn-;v--tun-;--.-----.|q.-.-n-n.tc-n'a;-cvv-t'¢'nvavl-ll-‘-orncnt;'ntc-.'i,
» . v » ‘, e o e
. ' he et AR taee oth giant jonic siructure g
iif) Which of the elermants o 5500 3 Wi GAIDES Weee o serueis
. -
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s _ i (5 marks)
d) In the industrial manufacture of nitric acid, a gas is produced which causes acid rain.
i) State one effect of acid rain pn the environment

R L L L R R S N R R RN R R R P T P T PR

thesansnspurdrnbar ey

R T R R R N

ii) What is allotropy . ;

sestysvEseIvATIILEYY

..' ............ O I Py T TS s O e resrvesssanen .0
iii) Give the main allotropes of Sulphur . :

N . 0 otal = 20 marks)
SECTION C: = ORGANIC CHEMISTRY \

5.) 2) An organic compound X on analysis was found to contain 3§ 4% €arbon, 4.8% hydrogen and
56.8%chlorine. ~ : ; |

i) Calculate the Empirical formula of compound X,
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1) Compoun: ibifs geometric isomerism,
ctores of the isomers of compound X
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b) Given the sketch below

|
P~ . o E @ NI, |,

AlCl,

i l“
@CC]} ' @/NO) Sn [HCI T
1) Give the name and structural formula of compound T, Uand V. : \
COMPOUND STRUCTURE NAME

*
A%

ii) Give the reagents and reaction conditions for the processes \ 2

Process Reagents . e90 Conditions
i
i
iii .
(6 marks)
c) i) State the reagent and reaction condition for t@vcrsion below
=0
CH:-C_ - I 2
NH:

ii) What is the pame of the abov@s? .........

.......................... ‘..7.‘.. (2 mm-ks)

d) i) What is hybrithization?

""""""""""""" ybnduwlmn is exhibited by the carbon atoms in benzene (Csts)?

............... T R L R N R AR (2 Mts)

(Total = 20 marks)
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Give a method that can be used to separate a racemic mixture

R R e R ) lihl‘:‘oil‘tv.vinu-'lllltlbl‘ildlll.i’l'lll!tllll‘l‘illllub.'
Sihaiesat

i) Snatisa “rorleophilic Subsﬁmﬁon Rmhon"

Shaviereesaens e I R R L O
anne
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b) The reaction of the compaund (CHs)yCBr with aqueous NaUrs 70duces an alconol

1) Write out the reaction mechanism for the above reaction

raBaismRsEAEE I LaeaTar IS NeNes el ENRABER AR AL AL ISR A aRsRRAnE P T I TR L R R TR R s sessvnsiaie
. raran . Sesun . I T RS T RN T tevssiersansenae [ T L L TR R R R L] Brewn
B LR L R L e e P R N R RS S AR A RS R A AR A R s
........................... R R R S TR R LA AR AR i

i) Coniplete rhe table below .
Spectroscopic Technique Inioimation Obtained from Tecg

Ultraviolet spectroscopy

| Identifies atoms with odd numberef piotons -

_ : » : . (5 marks)
¢) Given the compounds A and B 7 el : "R :

A: CHOH B: CHsCH:OH : ’\0-
i) Give & chemical test to identify compound A PRty 9 ;

ii) Compound B can be prepared ﬁ'om phenylmethanal.
Write the equation for the production of compound B from,phienylmethanal

(3 marks)

: _ ‘ (1 mark)

€) Q:ve the reagents, reanitions and observations that can be used to distinguish the following :
pairs of compourids.

1) CHCH,CHO and CHSCOCH;

(6 marks)

a;m one reason why carbon catenates extensively.

LR AR L LY TR P E P PP R I R R R R R R R Ty LT .
. Ty . (RS [y
» tateacrg .

BakbatscasaTaNIRRERS

(1 mark)
{Total = 20 marks)
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