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Open wide the Nap attached Lo this booklel and enter the information required in the
boxes of the flap. This paper is arranged in three sections, A, B and C. Section A, B
and C carries equal marks,

Section A: You are advised to attempt ALL FIVE questions; the magk awarded will
be the total for your best FOUR answers.

Section B: Answer ONLY ONE questions. ONE objettive of this section is to give
you the opportunity to organize material and presentsideas. including calculations and
diagrams where appropriate, in a clear and logical form?1f you attempt more than
ONF question in this section, marks will be awardedwofily for the FIRST ONE.

Section C: This section is referred to as the ALFERNATIVE TO PRACTICAL and
= consists ol TWO COMPULSORY questions

In calculation you arve adviseddto show all the steps in your working, giving vour.
answer at each stage. Nonsprogrammable calculators are allowed.

You are reminded of thefnecessity of good English and ovderly presentation in vour:
AISWers.

e R

USEFUL DATA

Relative Atomic Masses
I Faraday =96000 coulombs

Hydrogen (H) = 1.0

Carbon (C) . =12.0
Oxygen (O) = 16.0
Copper (Cu) = 04.0

Sulphur (S) = 32.0

G.M.V of any gas at r.t.p = 24000cm?

specitic heat capacity of-water = 4.2]/g/
Avogadro number = 6.02 x 10%



SECTTION A
1Y A) complete the table below (3mks)

b) To which of the period of the periodic table does (3mks)

‘ [ement X D Flement Y Element /.
Atomic number I 6
Number ol protons R [ 6
Number of neutrons [2 b |6
Mass number | 12 32
Electronic 181
configuration
DY DElONg oo e
11 2 DClONg o R B
¢} Which of the above element X, Y and Z is a metal? . .l 0l e

d) Element X combines with element Z tao torm a conjpound.
i) Give the most likely formula of the compound using Xand Z as symbol .....................

it} Draw diagrams to show the formation of the £ompound between X and Y (3mks)

-

e)Ehetrelative atomic mass of Z is accuratelv quoted as 32.1. Suggest why it isnera

WO UMDl L

© 2)  (a) Define the following terms:
iy  The mole .




't

(by In one experiment. it was found that exactly 0.642 of oxygen reacted with 0.04g of

Sulphur to form a compound. Determine the formula of this compound.

...................................................................................................... (3imks)
(¢ Caleulate the percentage by mass of carbon in Sodium hydrogen Carbonate (NaHCO3)
...................................................................................................... (Zmks) .

(d) A solution is made by dissolving 0.025 mole of hydrogen chloride gas and making up [}
solution to exactly 230cm?. Find the concentration of the solution in mole/dm?.

(2mks) -

3} Anaqueous solution of copper(IDsulphate was electrolysed using  a copper cathode and

platinum anode.

a) -What is meanl by an inert

electrode? o (1mk)
b) I)whatwould you observe at the anode .4 . 4 . ... ... (2mK)
1) Wrile an equation lor the reactionalthgmamede. ..o

¢) A steady current ol 2A was passed through the solution for 16 minutes. Calculate

1) The quantity ot electricity passedadtring the time interval. ...
) The mass f coppRdShOSIEd at the KO -
) The my oPuels ofcopper toms deposied ... oo
e )

d)  After passing the current tor a longer time, it was observe that the blue colour of the

copper (I11) sulphate had [aded away and the solution tested Lo have become more acidic.

Explain (4niks) .
i) The change in the colour of the solution ............coo
i) The change in the acidity ot the SOIULION ... e e arne s

¢)  Explain why the aqueous solution ol copper (1) sulphate conducts electricity while the -
crystalline copper (1) sulphate doesnot ..., O




4y (a)  The oxidation of glucose in the tissue of organisms is represented as:
A
CiH206 + O:
Energy
* CcO:+ H,0
} . e —— ¥ Reacfion [)Elﬂ'l
’ ‘ Before After
(1) State whether the process is exathermic or endothermic?
..................................................................................................... (Tmk)
(i) State two honds that are broken during this
PEOCE S e e e
................................................................................................ clmh
§ (iti) There is both hond breaking and bond formation i this process. Which of these
processes involves more energy? Give a reason for youn
ANSWEL L.ttt it eiene et ece et o T e e
.................................................................................................... {7k
{iv) Whal is the name piven tothe reverse reaction for the oxidation ol
glucose? oo . .. Y A TS s T, (Imk
. . - . . ~
. (DYAn cthanol famp containg some ethanol ¢l weight 36 78 ¢ when the cthanal hrent for some
» time. it was_toundtharthe dew mass of the famp and ethanol was 3578 g and 2970 Lhmot !
S of heat energyswas evolved
(1) define heat of combustion” ... I U
................................................................................................. (T mlo
; (i) what mass of cthanol was burnt? .................... R, e
i ,
‘, >
i T T DL R L REE TR TP ITPYPRRT PP e e
e {2mks)
(ith)Calculate the heat of combustion of ethanol (C>1H4:0H) of molar mass 46 ¢



e (2 mks).

5)  Llements such as carbon and sulphur exhibit the phenomenon allotropy.

() (i) What is allotropy?

(i1i) list two crystalline allotropes ol carbon and one non-crystalline

allotrape? o ARSI | (. N

(iv)Outtine aosinple chemical test to prove that the alletropes given in (iii) above are all made

ol carbon?

B R G 5 U (3 mks)
(b) (Write an gquationdorahe reaction between magnesium and carbon dioxide

SECTION B: Alternative to practicals

6. (a) Draw each of the following equipment used in volumetric analysis
(i) Pipette

(ii) Conical tlask

(iii) Burette




(iv) Volumetric flask

. : (4 mks)

(c) 1) What is a standard

(e mbksy

(T an cxperiment teodeiermine the concentration ol olgiion S8 drochiforic ool asing
Standard solution of ~odium carbonate. 20em™ ol o softition al the acid was conmlenc !y
neutralised by 25¢m* of a solution of 0.2MNa>COs solution

(i) Name a suitable indicator for this

GErAtioN. ..o A e

(1)Determine the molarity of the solutioRofdhydrochioric acid in
Maldm oA RO

(1 mhksy

- (b) An expegifient was carried out Lo determine the solubility of potassium chlorate at

different temperatures The results oblained are shiown in the table beiow

et T EO
| Solubility in ¢/100g o water ‘ LT 20 1’ 29

(i) Draw on the grid below a graph to show the solubility of potassium chlorate
(on the y-axis) against temperature (on the x-axis).

. -
s
}
—



(i) Use your graphato showahessolubility of KCIOs at 70°C.

........................................ e (Imb)
(iii) What mass ol salp wilhcrystallize out when a saturated solution of the salt cools from
60°C 10 30"C?

.................................... f e G (TMIN)

( TOTAL= 20MARKS)

7. Two solids. P and Q were analysed. P was copper(Il) oxide. Tests were made on the solids.
Some of the observations are in the following table. Write down the observations that are

missing on the table.

1

‘ Rs{

Tests on solid P

~_Appearance of'solidP
Hydrogen peroxide was added to solid P ina
test-tube.

A glowing splint was inserted into the tube

| Observation

a) Dilute sulphuric acid wus added to ~olid Pin

Black solid

Slow effervescence Splint rekindted

J‘_}!L.Ie solution formed.




®
atest-lube. ‘!‘,(lli{lli(‘-l'ﬁ,u‘,. R
L] Themistore was heated (o boiling point. | AN “
The solution was divided into three equal i
portions into test-tubes ODServation ... i
) Tothe first portion of the solUlon. eXCESs | o
sodium hydroxide was added. ] (mle) !
i} To the second portion of the solution, about | g oo -
fem? of aqueous ammonia solution was added. | .. (1mk)
Excess ammonia was then added. Observations: ...
iti) To the third portion of the solution. difute | ..
hydrochloric acid was added Followed by barium | ...
chloride solution. U PUP (2imhs)
ODSEerVvatioNS. . Lo
...................................................... (2mhks)
BN o
o o ) q .............................................. (ko
Fests an solid Q 1 ) )
Appearance ol solid Q : Black s@tid
o |~I)'drogen prevro.\"irdrc". was added 1o Rapid cife Concenee h |
solid Q in a test-tube ‘
A glowing splint was inserted Splintrekindled \
| intothe tube o ® . " _ ‘
by ) Compare the reactivity of solid I” aand ‘QAvith by drogen peronide.
........................................................................................................ (Tmk)
inldentily the gas given ol € e (1mlk)
iinWrite an equation for the'chemical change in which the gras is formed.
. ¥ A e e ( Tk
¢)  What conclusion can you draw about the identity of (37
........ T D W e D
d) ) Namema snbistance that can be used to reduce PP to copper
.......................................................................................................... -
i) Write an egu@tion to show the conversion ol I’ to copper
..................................................................................................... {3k«
e)  The following table contains some comman vases and their tosts. il in the missins
information on the table. (4mks)
| Gas ] Tt‘;SVI for gas. e ;i; ) B {
Ammonia. | , R - | :
| Bleaches damp litmus paper ]
’ Hydrogen N o o - \'
L. | Tumslime water milky l
(TOTAL - 20MARKS)




SECTION C

Answer any two questions. All questions carry equal marks, Where appropriate.

equations and diagrams should be used to illustrate your answer.

8. lemperature. concentration, suriace area and light are factors that affect the rate of =
cheniical reactions using a suitable example in each case. discuss how each ot these .

factors afTects the reaction rate.
9. Sodium hydroxide and nitric acid are important industrial chemicals.
" Describe how each is prepared from a named starting material.
State one important use of each chemical in the industry.
[0, Describe how the following conversions can be cafried out;

i Fthene (o ethanol

i, [Zthanol to chloroethane
(o) Write short notes on

. Substitution reaction

ii. Polymerization

Homologous series
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