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n an experiment to determine the percentage of oxygen in air, the apparatus below were set up. 

Study the set up and the information provided to answer the questions that follow. 
1.A. 

K 
Copper turnings 

100 
J 

200 

Water 300 

400 
Heat 

500 

Flask H (50Ocm) 

A 500cm measuring cylinder K was filled with water and assembled for gas collection. 

Copper turnings were heated red hot and water was slowly passed into 500cm' flask H until 

it reached the 500cm' mark. A colourless gas was collected in K. 

(1 mark) 
What wa_ the purposepf phssing water into flask H? 

..l..splaseau...{lasks..H...oves..he..Gpper.ninas 
) 

(i) What observations were made in the tube 1? (1 mark) 
bro ogea...meud..chana.oL.bki:cepper.01J2 

********* ****** ********* *** * 

**'****************' 
*** 

(1 mark) 
(i) Name one of thegases that is likely to be fpund in J. 

Namerkl.Cacbn b).oxidle ll.Aram/Nem.. a-Jnk
(iv) What was the volume of the gas collected in the measuring cylinder at the end of the 

experiment? 400-4200 mark)
.399+A0.Cm3.V *****

***************** 

(2 marks)
(v) Calculate the percentage of oxygen in airsing the above results.

..00.Maluke..ab0VPXTDO. 
V 

*************** ***************************** 

500 Ans..******************************* 
******************************************************* ***** ******************(* 

lim 



. 

B. Study the diagram below and answer the questions that follow. 

Ice cold water Copppr (11) oxide 

Colourless 
liquid liquid Y 

Heat 

(a) 
Give one observation made in the combustion tube after some tima (1 mark) 

Blaskecoeper.0.rde...chonaa.p..Co petmaa|Cso 
Write an equation for the formation of the colourless liquid Y. 

(6) I (1,mark) 

gti1.t02}% 

What was the aim of the above experimént as demonstrated in the combustion 

tube? Explain. 
() (2 marks) 

T.dekaomine.linvausqoda..the.ecdutiaqu.armeak . 

helgendeg...aovgAdpe. In .hb 

Senes *********** ************** ** 

Use the information below to answer the questions that follow. The letters are not the actual 

symbols of the elements 

Ionic radius Atomic No0. M.PC B.PC 
Element 

(nm) 
0.095 98 890 

650 
660 
1410

44.2 & 59 
113 & 119 

-101 

1110
2470 
2360

280 
445 

0.065 
0.050 

0.041 
0.034 
0.184 
0.181 

13 
14 

T 5 
6 

-35 

W 18 -189 -186 

Elah 



)Write the electronisfonfiguration of the atoms repesented by letters T and W. 

(1 mark) (a) 

5 88. 
********** * ********** *i**** ** * ** 

*************************************************** 

(i) State the nature of the oxides of the elements represented by Q and UJ. 

(2 marks) 

4si **°***** °***' ***° *°**°****'******* 

.U..Aidi.a.k. '°*'******************** * 

Why does the elements represented by the letters T and U have two values of melting 

(1 mark) 
(b) 

points? 

.Exkibit...allo.treg. ******* 

(c) Explain the following observations in terms of structure and bonding. 

There is an increase in boiling point frqm P to R. 2 marks) 

ntcose.n..numhe..f....deloradisec.elestrm s.]Decrwse 
..aeni.G...acius...hi n.wm..n.cceast.. . 

Ssbrenag ..etal.a. 
(ii) Element S has a high boiling point. (2 marks) 

******" 

Sakms.Ae..l..s,.Sm.erale.ends..Ai)hun 
.eaotowhlent.l edmiaic...huchure **** ****''*** 

(ii) There is a decrease in boiling points from U to W. (2 marks)) 

....N,...hexe.imle..lerwdat.Shscines..n. 
.nichthe..molerle...A..hel ak.Von.der 

wnates..here.....daese r. ensh. 
Vun de laals. 

Compare the atomic radius of U and V. Expl�in. 

.hes....Gmalerrectni..Maolus..n...N..hss 
(d) 1 mark) 

Charye 

Oaundo Edume 
6,G, CG, M R,,O,V 

HOD 



(i) Why is there no ionic radius for W reported in the table? 1 mark) 

A...ehe.gens.....ne....s...EsNe.S.... 

AR....N1......O.2S... 

The solubilities of potassium nitrate and potassium bromide at different temperatures was (a) 
determined. The following data was obtained. 

Temperature °C 
Solubility 

g/100g H20 

40 50 

61 83105135| 1665 
10 20 30 60 70 80 

KNOs 5 15 26 43 
KBr |50 55 60 65 70 77 85 90 95 

Draw solubility curves for both salts on the same axis. (3 marks) 

S 
H 

5 

130 

120 

03 

So 

30 

2 

O 20 30 S0 

(emperature "C 
5 

Petwr 



(ii) From your graph, determine the solubility of each saltat 65°C? (1 mar. 

KNO 114ljoom.4 edle. 
KBr 8talwoof wmdesT 

Ipoassium nitrate àt 70°C was cooled to 20°C. 

(2 marks) 
ii) 100g a saturated aôlthti 

What mass of the crystals will be crystallized? 

A 70. ****. 

. md06=20:k3 
a C20 -

******'"*°'** *********"* **. 

6g..l.Q0x.125. 
****'* 

...5H). 3a:3lap" *'**'****''' 

(b) Study the flow chart below and answer the questions that follow. 

Solid A Dil. HCI Solution 
Metal Heat C 
carbonate Gas B 

A few drops of 

NH3(0q) 
Deep blue 
solution E Excess of 

NH3a4) 
Solid D 

Write an equation for the formation of solid A and gas B. 1mark) 

*** 

ci) Name: Solution C-per.bochlmoe.Cla (mark) 

Solid D . oppat.(13.hyelanxd.CLo), a mark) 

(c) Write the formula of the complex ion in solution E. (1 mark) 

**°*'**** 

'*''*'****. 

Jesse- Alaa 
6, 9,C, MV 1,W,O 



Study the flow chart below and answer the questions that follow. 

III 

CH,CoQNa 
NaOH 
Heat 

CH CHC 

WNa,COs NaOH 

CH,COOHH CHCOOCH,CH,CH, | 
NaOH 

IV 

,Na CH,CHOH CHCOONa CH,CHCH,OH 

Z X 

HI 
CHC2 R 

VI 

H H 

Y 

H H 

/n 

(3 marks) 
(a) Name substance. 

Sediam...nnoate. 
Sacdiun ..ethokide. 

I.icdoethome. .LedORtA 

X 

*************'****'**°**

Q 

R 

(1 ark) 
(b) Write down an equation for the reaction represented by step II. 

CHCONa4)t. NaoHep Ht.Na C0M6). 

(o) What are the conditions and reagent required for steps? 

I- Reagent 

.lnin�.L.heat2 marks) 2marks 
Condition 

Kose 



(i) IV- Reagent 

Heat, LHah.mpa«abue.d( Condition 

(b) Name the process represented by: (4 marks) 

Esterifcrkn 
.Hedesenusm..chlriassen.

I '''*'''''''*''''***'** **^*'***'*°°**** 

*****'*'*'''*°** 

Oxidadinv 

ehuelwctmn. 

IV 

V ***°*°* ***''** 

5. Study the scheme below and answer the questions that follow. 

SubstanceA Substance B 

Step 
Oxygen 
Catalyst F Oxygen 

Ammonia gas Colourless Brown gas 
gas D 

Step II 

Water 

Nitric (V) 
acid 

(a) Identify substances. (3 marks) 

.Hdnaar 
Nitngan.k 
Shogeho.oxde.NO. 

A 

...No. B 

D ****°''°°°°*********** ***** 

(b) State the catalyst necessary for: (2 marks) 
Finelwde) imIm 
. nBhocundlP.latinuwa). 

Step I IA:... 

Step II- ***** 

(c) Write an equation for the reaction taking place in step II. (1 mafk 

4NH(a).t5029. NOG).t6H0ho *********°°*** 

8 

Joshua 



Write two balanced chemical equations for the reaction between chlorine 

(1 mark) gas and; 
Hot and concentrated sodium hydroxide. 

GNa0Hta).3C9).NaciO,n2t5NacLe)13HO 

(1 mark) 

(ii) Dilute and cold sodium hydroxide. 

2NaOHa). lal9). acYQ)tatleai t. 
NGO CL HOw 

The diagram below shows an experiment in which the Lead (I1) nitrate crystals are^ 

heated. 
Il. 

wdered 

(NOs)2 
Gas Y 

heat 
O 

Ice Liquid P 

(a) Name, 

(2 marks) 

Lindsgsn.eodise N,O 
..0X40n..v. 

) Liquid PP 

Ci) Gas Y 
******'***'* *** 

Write a balanced chemical equation for the decomposition of Lead (I) nitrate. 

(b) 

2 .PhNO2) o.h2P.hos)t.4NO ta).1.O,." 

(c) Explain how you can distinguish between nitrogen (I1) oxide and nitrogen (1) oxide. 

marks) 
NO..s.adourless...hile...N..hns..9.Pleaunt 

.Smell 
-.N.ekindles.k..loinn.spliat.alhde... NO, does, 

*'*'°*****° '**'***

*****°*'''*''° '''*'°'° ** 

- NO ges 
Oxidiaud touNO, whle NO does not 

ewn) 

not: 

(aAnk 
Joshu DrCqetrude 

8,c,, M,Or, f,R,V 



(1 mark) . a) i) Stato Hess' Law 
in 

brbelpy.hanms.ht..Lonwetsan.euaferts..»..pAdsis. 
.ASeSme...ucdles...o e,.ote.b.ih. 
.hChemita,..nang..s .. 
ii) Use the equations given below to answer the questions that follow. 

AH -1560 kJ/mole CalHo e)+ "/2 Oz () 2C02() +3H20 
C()+O2 (g) CO2 (g) 
H2 ()+ %02 (e)> H20 (g) 

AH-394 kJ/mole 
AH=-286 kJ/mole 

) Draw an energy cycle diagram that links the enthalpy of formation of ethane to combustion 
of carbon, hydrogen and ethane. (1 mark) 

**°'*'''''' ''**''****** ******''''*'°'*'** ''**'''** 

2C 533H,). 
#OG)" ** ******°*°*' 

T** ******** *** ************************ 
*°****** 

2.9%8):-13HOlD. **** *** ** ****'**'******'** ''**°***''*'. 
****** 

I1) Determine the enthalpy of formation of ethane (2 marks) 

..AH.AhAHta . ********* 
'******' 

w.AH=3X-314ALaKa8). 4.. . 
H -16+0-1560 - 86k3mol * 

b) The diagram below shows the set-up of the appárktus used by a student to determine 
the enthalpy change of combustion of ethanol. The heat produced by burning fuel warmss 

a known mass of water. 

Thermometer 

Metal Clamp 
calorimeter 

Water 
Draught shield 

Spirit burner 

Liquid fuel 
10 

Obon 



Results 
Volume of water in the beaker 

Initial temperature of water 

Final temperature of water = 

Mass of ethanol burnt 

Density of water = 

Specific heat capacity

(1) Calculate the heat required to raise the temperature of the water from 12C to 31.5°C. (2 marks) 

500 cm 
12C 
31.59C 

1.50g 
1 g/cm 

4.2 Jg'K 

t=mtAT. 

...500X.4A:2X.M:5.K. ''**** 

**'*'''' 

5oJ:40.15kI. 
*** 

***'**''°********''** 

(2 marks) 
(ii) Find the molar enthalpy of combustion of ethanol. 

(C 12, H 1,0 = 16) 

.Moles..Gah..:50.083.haaa.. 

a.0:454 
o 037p 

5613KS ***'*''''''' *'****'***************** 

(ii) An accurate value for AHc of ethanol is - 1368 kJmol'. State two sources of errors for the low 

figure obtained. 
(2 marks) 

Lest.e.he..Soctouraoina, *°*********°* 

a ''''* 

nect...enpsahre...Aclings.. nk.. ******°**° 

Civ)Drao h. 

(iv) Draw an energ* level diagram for the combustion of ethanol. 

Fuul. 
******'******* 

ComOW1O (2 marks) 

GkOHOD- 

BH:-1256-18kJmel 

GOA 



(1 mark) Calculate the heating value of ethanol from the above experiment. 
C 12, H 1,0 16) 

35.12 . 

. 21.31kJa 
** ******''' 

****°******" 

&) ne alagram below represents a setnn nf apnaratus used in the electrolysis of lead (11) bromide 

C. 

heat 

i) Name electrodes C ang-D (1 mark) 

C . nocde.V2 

D.Catbode. ****'' *** 

ii) State and explain the observation made at electrode D (2 marks) 

art.pstjof..ld...metadl..oluewed.ous.to.recutm Sas 
.9 .b '*** 

iii) Write the ionic equation for the reaction at electrode C (1 mark) 

2r.t.e. 
iv) State two applications of electrolysis (2 marks) 

TONim..eials.. 
..dadi.of..hq...eive..Mersl. C.Na . AL. 

Elecboplatinq 

12 

Imbug 



b) The table below gives some properties of substances A, B, C, and D. Study it and answer the 

questions that follow. 

Electrical Conductivity_ 
| Molten 

Does not conduct Conducts 
Conducts 

Does not conduct Does not conduct 
Does not conduct |Does not conduct 

Melting.Point 
(C) 
801 

Boiling Point 

(C) 
1420 
1107 

SubstanceSolid 
650 
1700 
113 

Conductss 
2200 

440 D 
(2 marks) 

i) Which particles are responsible for conductivity in substances: 

A 5e.Loas . °*° 

BDelolsedelecn '******* 

(2 marks) 
i) Which sybstance is likely to be silicon (TV) oxide? Explain. 

CY does...not..onolucd.elestria.et.Solual 
.n.malkan..state..and...as.hish...mP..bp. 

**°*** 

'** ********** 

Jareo 
13 

) 
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