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Answer All SIX questions

The mark allocated is indicated for each question.

f Each question carries 20Marks.
F" - Calculators may be used.
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Useful Data

One atmosphere (1 atm) = 1 pa=1.01 x 10° NM=2
Relative atomic masses (RAM) C=12.0,0=16.0.

In caleulations, You are advised to show all the steps in your workin

» §iving your answer at each o
Stage.

You are reminded of the necessity for good English and orderiy presentation in your answers
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........................................................................................

(a) Define the term *'Relative atomic mass™ ..

...................................

(b) A carbonate of a metal X has a formula X;CO;0245g o't; XzCO; ;;/.z;s;lfound to completely neutralize 23.6 cm’ of hydro,_;—.:}.,“,

acid of concentration 0.15 M.
(i) Wiiie a balanced equation [or the reaction

.......................... PP T T T ST PR T ST XA EA S L Ay veessesdasesdsrrasenaans

(ii) Calculate the number of moles of hydrochloric acid

....................................................................................................

..............................................................

L Sk be e e T (5marks)
alanced equation

b A AP i madsuiesnieess s e : sapytiaaseiess
{c) 751 decays io 4 radivactive isotope of the element 1norium (Th) by emissien of an aipha particie. (i). wrtea b

.................................................
..................................................................................................................

........................................

(iii) The half-life of this Thorium is 24 days. Calculate how long (in days) w
sample of this isotope to decrease to 3 % of its OTiginal VAIUE ....ecivveeeeionneessinnnrmmnimneem e sneees

.........................................................................................
...............................................................................................................................................................
.....................................................................................

.................................................................................

.................................................................................................................................

(ii) That most of the Hronil i voluminous and compri

..................................

(n) Sk?téhf;graph of log(IE) a"gainst number of elcctrons removed for chloride ion
log (1E)

umber of electrons removed .
(2marks)

N

.........................................................................
.................................................

.............................................................................
....................................
.........................................................................................

.....................................

.........................................................................................
..............................................................
................................................................................
.......................................................................
..................................................................
..............................................................................
...................................................

...............................................
....................................................................................
..............................................
.......................................................................................
..........................................
..........................................................................

(&) A mixture e (.pt 78,5 5C) and water (B.pt 100 °C) show a positive 4
and form an azeotropic mixture of boiling point 78.2

(i) What do you understand by positive deviation from Racultfslaw? e

............................................................
.....................................
..............................

¢ water-ethanol mixture.

.......... of the boiling point against composition of th

......................................................

..................................
.......................................................
..........................................
...............................................
..............................................
.............
....................................................
................................................
.......................................
......................................................

.......................................
......................
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................................
...........................................................................................................................

(Total =20 marks)

SECTION B: INORGANIC CHEMISTRY
3. This question is on Group (VII) elements (F - 1), s-block elements (Group I and IT), and period 3 elements of the penod»c tahle
(a)- (i)- State and explain the change in physical state of the Group VII elements (F to I) as the group is descended.

.......................................................................................................

..............................................
.....................

...............................................

.........................................

(iv) Write down an equation for the disproportionation of bromine (Br) in hot concentrated sodium hydroxide

Oxidation state Formula - Name
+5
+7

(b) Lithium shows diagonal relationship with magnesium.(i). What is meant by *’diagonal relationship**?

...........................................................................

..................................................................................................

...............................................................................................................................

(iv) The groep Iand I efemcnts are caIled s-block elements. State and explain how the first ionisation energy of the elements vary
from Group I to Group II and down the group
Az rom Group 110 Group 6 .......ucuiiii et e e

..................................................................................................................................................................

......................................................................................................................................................

(c) This question concerns the elements Na to Ar of the per:odlc table.
(i) Briefly explain the variation of the ionic size of the elements across the period Na to Ar

..................................................................................................................................................................
.................................................................................................................................................................

..................................................................................................................................................................

(iii) Write down the formulae of the typical oxides of these elements and state their acid-base character

Element Na Mg Al Si P S Cl Ar

Oxide

Acid-base character

(i) One of the oxide shows both acidic and basic character, Write balanced equation to show its acid/base nature
ACIHC CRATACIET: wivvaranivinnorinmsaninsnirusinsnsisnnsnnessssiidisteiasiorsasintbontasnnsmmmnnsanrsssensmn.s

Bmccharacter (7marks)
(Totnl—z(l marks)

(a)- The d-block elements characteristically form complex ions and show variable oxidation states in their compounds.
(i) What is a d-block €lement? .........oooiiiiiii e e e e

..........................................................................................
........................................................................

.......................................................................................
..........................................................................

(ii) Give one reason in each case to explam why d-block elements
Az FOIN COMPIEXES: ...vveeiiiiieiie et e e e e et NN Sy 5 F s Ty E SV S TR d Sair'n AN Bean

...............................................
...................................................................................................................

................................
..................................................................................................................................
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1. (a) Define
(i) bond ene|

rgy term

(Total = 20marks)

.........................................................
................................................................................

..............................................................
..................................................................................................

(ii) Write an equation to represent the lattice en

................................
.........................................

(iii) Given the followin

g data:AH2  [NaCi(5)] = -783 kjfmol
a,.:{ \J '.9}] = —402kf/mol A AH’O {cg{;)l— —3277 k[ /mo!

Calculate the heat of solution of sodium chlo

ride and hence construct an energy cycle for the dissolution.

.......................................................................................................

ergy of calcium fluoride.

.........................................................................................

..............................................................
....................................................................................................

.......................................................
...........................................................................................................

...............................................
.......................................................................................................

.........................................................................................................

.................................................................................................................................................................

.......................................................................................

(c)- By referring to the reaction:
H;02(2q) + 2I'(aq) + 2H"(aq) —>2H,0()) + ,(aq)
(i) Define order of a reaction

..................................................................................................................................................................

...............................................................................................................................................................

..................................................................................................................................................................

...........................................................................................................................

(iii) In a series of experiments to determine the rate equation for the reaction, the following results were obtained

................................................................................................................

Run | Tnitial [H,0,}/moldm™ Initial [I7] /moldm- Initial [H*] /moldm™ Initial rate of formation of [ / moldmJs™!
1 0.001 0.001 0.001 1.0 x 10
2 0.001 0.002 0.001 2.0x10*
’ 3 0.001 +4.0.002 0.002 4.0x 10*
P 4 0.002 [ 0.002 0.002 8.0x 10*
What js the order of the reaction with respect to
ATHROZHAQ). ot
L0 R OSSR S N O e
C: H'(ag) ....

........................................................................................................

..................................................................................................................................................................

...............................................................................................................

(d) (i)-Calculate the pi of a solution containing 0.05 M benzoic acid, CeHsCOOH and 0.05
benzoate, CéHsCOOK. (Ka for benzoic acid = (6.4 x IO‘SM)

(i) Methyl

crange is

an acid-basc indica

.............................

tor with Ka = 5.6 x 1075, What is the pif range of methyl orange?

....................................... (6marks)
M potassium

.....................................................................................

..................................................................................................................................................................

cells:

A: Fe?*(aq)

.............................................................

(e). Given the following standard electrode potentials for the fol

Fe*+e

ollowing half

E°=+0.77V

B: Cr;0;%(aq) + 14H*(aq) + 6e'===2Cr3*(aq) + 7H,0(l) E% = +1.33 V

(i) Define *’standard electrode potential’’

............................................................... (3marks)

TURN OVER

................................................................................................................

‘U/RPIOTIS/PYMOCK 2024

: document is the property of the TRU and the Inspectorate of Pedugogy and shoald not be reproduced without the permission of the authors.

3


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

(|i|)(nvcn the following . .upl % mmpouml [Cel €510,

A: Identify the ligands in the complex compound........................ S S S SRR BN EA RN R k5 s B e s e
B Give the structural formulae ol‘lwo isomers of lhecompound and stmcthc systcrra!lc m.n* ..........................
..... A6marks)
(b) The hydrated copper ion is [Cu(H,0)¢]**
(i) Using the box below write out the electronic configuration of copper (i) ions (Cu = 29)
A 2d 4s
wCuAr || I I | | ]
(ii) Draw the shape of the ion [Cu(Ha0)2* ........eoouueeieioacieieeees Ceeeiies e b s e eb e st et
OO NORY ¥ 4

(c) This question concems the Group (IV) elements (carbon to lead). (i). Name one element in each case from the group which is:
Aratypical MEtAl: «oo e s

BrAMELALIONA: <. vuvcunecisonmreinnsrssnssmmsosinonsmnnsioissnsnnssmenssstsisssssssasssssesnsnssessssnnsssdassscrstresssagersbassnnnssssasesessonsrssarsees
C: atyPIcal DON-METAL L. viuiiiiniieiie e ceeee ettt reeaeeeerates b ssansanas teaas sanos e mnema s rs e s b g ab e e rr e aaa sha s e na s

_(u) Catenation and *"inert pair effect’” are two phenomena that characterize the chemistry of Group (IV) elements. What do you
‘undérstand by INert PAIE €FTECLT ... . ..uisiieeiesieieceeaeetateeseeeesae e s e s eeee s e e et e e e et et st

..................................................................................................................................................................

..................................................................................................................................................................

.................................................................................................................................................................

(iv) From the compounds of Groun (IV) elements (C - Ph), chonse an anpronriate examnle for each of the following

Type of compound Name or formula of example
A A covalent chloride which is not hydrolysed by water
B A strong reducing oxide
{Tmarks)

-(e). Sulphuricacid is prepared from- sulphur dioxide through the reaction;
i 2505(g) + 02(g) 23804(9)

s Why is a pressure of one aunospheremamtamed takmg into consideration that i mcreasmg the.pressure will favour the production
/ of more sulphur trioxide? {

................................................................................................................................................................

.................................................................................................................................................................

T e e S R R SRR e STTTE e e B T R e S v S S ....(3marks)
(f) Give an example of 2 named nitrogen compound used in each of the following;

(1) ARTICULIUTE: ....eeeeiurteeertiee st e e e e e e s
(ii) Nutrmon .................................................................. a5 (i nemanlens fassasEiinn fensnnanenemens aerab O sATIe R LS (2marks)

(Total= 20 marks)

SECTION C: ORGANIC CHEMISTRY
S. (). A sample of compound W of molecular weight 86, on analysis was found to contain 69.8% of carbon, 11.6% of H.
(i) Determine the empirical formula of compound W

(ii) Determine the molecular formula of compound W

........................................................................................................................................................

------ tisasienanennnns .--u-....--.............u..-..--....-..........».--...............-...........-.-..-.-...............,...............---

...................................................................................................
.............................................................

.........................................................................
...............................................................

TR, 7r(, Vs
B, d

LTS A SR


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

(b) .Nitrobenzene is obtained by Asroey s kg i R RS SISt
() Give the composition of the nitrating mixture ............... fontssbpins cabih AR

B
............ CraaberesaRBisias
................. RENT A0 0OnSn fHATE00 40 b ia cosnud vANE T ESHOEEs SV VD § 0§05 VRET

(v) What is/are the condil‘imn(s) of the reaction

X
Prresaanens Fresrecarasienenannsunnas shsasnaseniniie

(iii) State and illustrate the Mechanisin of the Nilation OTBENZENE ..........oviiviieereirenisirrereareeseninises

"y

....................................................... (4;;13“.”

(€) (). What s hybridization? ../ WS IO S

........... .....-.------.....‘............-.....-.-.-.-\Anu.-----.-..-...-.-.--.-¢4|-

gi). Identify the hybridizations exhibited by the carbon atoms labelled 1 and

in the compound below;

H;,c-éH=5=CH2

(d). The reaction scheme below is for i
aropr e for the preparation and reactic

¢ Pt CBBHS —_—Y .. &
\ 1!' ‘y()o\/
x w
t C3H,Ci
\

A
D """—ZC/N;;{ Iu C3HgN

(ii) Give the reagent(s) and reaction conditions for the stages Jabelled vand v -

Reagentgs) Reaction conditions

v
y

................... ‘(6marks)
(Total = 20 marks)

5. The amino group, -NH,, is present in amides, amino acids and amines,

(a). Give the name and structural formula of a member from each of the classes of compounds.
Class Name ' Formula
Amide 3
Amine
Amino acid

««...(6marks)

{b) Using equations, show how yon wonld prepare starting from suitahle materials the named

(i) Amide ............ 4 R S

() Amine. ...ccooovooesroiie ;

b PR S S T oL R A S S ot i e e s
................ e e, (6Marks)

(¢) Suggest a chemical test which could be used to distinguish between amides and amines

........................ tressessi s {3 Marks)
(d) Amino acids are amphoteric unlike amines and amides.
(i) Explain this difference in behaviour S Sl T T e e s e,

(i) Write equations to illustrate the amphoteric nature of the amino acid, ... Fxeiess sateads :

Sidvavetravana 4reem A L L e LT L X7 P SR

(€) Amino acids generally form dipeptide through cundensatioe TCiston
(i) What is a dipeptide? ....... s

.................................... ....-..----u-...-.....-.......--...-.-.--.--.-..-..-......-........ sse

(i) Write an cquation for the formation of a dipeptide from CH;CH(NH;)COOH

....................................

--------------- (Zmarkx‘

i w(Tetal = 20 maihy)
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