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CHEMISTRY III
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ADVANCED LEVEL NATIONAL EXAMINATIONS, 2Or4

SUBJTCT: CHEMISTRY PAPER III

COMBINATIONS: - BIoLoGY - CHEMISTRY - GEoGRAPHY (BcG)

- MATHEMATICS - CHEMISTRY - BroI{oGY (MCB}

- PHYSrcs - CHEMTSTRY - BroLoGY (PCB)

- PHYSICS - CHEMTSTRY - MATHEMATTCS (PCMI

DURATION: 1 HOUR 30 MINUTES

INSTRUCTIONS:

l.Donotopenthisquestionpaperuntilyouaretoldto.doso.

2. Write your nalnes and index number in the space provided as written on

your registrJion form, and DO NOT write your'"*t" and index number on

laaitior^t anstuer sheets of paper if provided'

3.Thispaperconsistsoftwoquestionswhicharecompulsory.

4.Allanswbrsshould.bewrittenintheSpacesprovidedinthisqrrestionpapefl

5.Pleaseshowalltheworkingincaseswhichinvolvecalculations.

6.Non-programmablescientiflccalculatorsm?ybeused'
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1. The enthalpy change of combustion of ethanol ( C2H5OH) was determined in a
chemistry Laboratory using the method described below ' + *

o Ethanol from a small burner was used to heat water in a metal can.

o The change in temperature of water as well as the mass of ethanol burnt
were determined.

o The set up of the experiment is shown in the d'iagram below:

Thermometer

etal Can
Clamp .

t-Ethanol burning

Ethanol

The following results were obtained:

Mass of water in a metal can = 5OOg

Initial temperature of water = 22o C

Final temperature of water = 3OoC

Initial mass of the burner + ethanol before burning = 250. 959

Final mass of burnier + ethanol after burning = 250.009

Assume tllat the specific heat capacit5r of water =4.2JgrK-r

(a) calculate the heat absorbed by water in the metal can.

Use the equation: Heat = m x c x AT
Where m : mass of water

c = SPecific heat caPacrtY of water

AT.= TemPerature change

(2marks!
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(c) Calculate the amount in moles of ethanol burnt.
(Atomic masses : C=12, O= 16, H =1)

(2martul

:f.il i:l

l::i:iiij$:=F.,

(d) Ethanol burns in air/oxygen,to forrrr \rater and carbon dioxide . ,# : ., i;-.r:: -, ;.., -

Write a balanced chemical equation for,the combustion of ethanol. p*tt"l,L

..:l
. , :t-
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(e)Calculatetheenthalpychangeofcombustionpermoleof.ethanol.
(2marksf

(f) State one source of error in this experiment' (lmarkl

2. A student decided to find out the percentage of calcium carbonate

in a rock using the method described below:

o 3.Og of the rock were rnixed with 25cm3 of 2mo1

(2M HCl). The acid was in excess to ensure that all
dm-3 hydrochloric acid

the calcium carbonate

reacted. The impurities did not react

o The whole mixture containing excess acid was titrated by adding 2mol dm-3 of

sodiumhydroxide(2MNaoH)solutionfromaburetteusingphenolphthalein
indicator.

o The experiment was repeated 4 times using similar quantities of thb rock'

Volume of the acidic mfurture = 25cm3'

F6-d-burettereadings(cmt)

V"l--t"f ,;ol dm-3 N aO H (cm3)
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(e)Calculatetheent}ralpychangeofcombustionpermoleofethanol.

(2marksI

(f) State one source of error in this experiment'
(lmarkl

2. A student decided to find out the percentage of calcium carbonate

in a rock using the method described below:

o 3.Og of the rock were mixed with 25cm3 of 2mol dm-3 hydrochloric acid

(2M HC1). The acid was in excess to ensure that all the calcium carbonate

reacted. The impurities did not react

o The whole mixture containing excess acid was titrated by adding 2moldm-3 of

sod'iumhydroxide(2MNaoH)solutionfromaburetteusingphenolphthalein
indicator.

r The experiment was repeated 4 times using similar quantities of thb rock'

Volume of the acidic mixture = 25cm3'
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(a)complete the above table and calculate the average volume of 2mol dm-3NaoH(2M NaoH) used' {show the value" rr".a-io 
""r"rrr"t. trre average volume ofNaOH).

lBmartsf

(b) Calculate the amount in moles of NaOH used to react with the excess HCl.
(tmarkf

(c) Calculate the amount in moles of excess HCl. (lmarLf

,o,f]r:}fl:e the amount in mores of the originat HCr which was mixed with
(lmarkf

1e) c$urate the amount in moles of HCI which,reacted with tlre calciumcarbonate in the rrck. . -'H wtL.. Lrtt Ir 
{lmarkf
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fflWriteabalancedchemicalequationforthereactionbelweencalciumt" 
"r,'iiri"iJJa 

Hcr'
(2marks|

(s) use th9ffi5#q:#jffir;1i'*::fl.* (fi to calculate the amount i' 
12'"',k";

(h) calculate the molar mass (relative molecular mass) of calcium carbonate and

hencethemassingrar-rrsofCalciumCarbonateintherock.(2marksl
Molar mass of CaCO. =

Mass of CaCO" in the rock = """""""" g

(Atomic masses : Ca =40' C=12' O = 16 )

(i) Calculate the perce*"g: "l:aCOt 
in the rock using the formula:

ffiasLol CICO" x 1Ooo/oof.CaCO. =ffi
(Give your answer to one decimal place)

derj'
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