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/ T The diagram below shows parts of a Bunsen burner.

A
=
|
C

a) Name the parts labelled (% mark)

B o SIIOIEE] et sl SRS A PSS RS

o N L2 TRl S A i AU
b) Give one use of the part labelled B (1 mark)

2y Hydrated copper (l1) sulphate exists as blue crystals while anhydrous copper (l1) sulphate is a
white powder. Describe a laboratory experiment that can be used to show that the action
of heat on hydrated copper (ll) sulphate is a reversible reaction (2 marks)

—YEet ue cmelag in. s comsed bollig ube, blue  conatalc tum |

WLHE™ "c il dens e tia vapous produ fn o Memsb—tubg, be
SRR 1= o 0 R W VW = = LTI SO SO S oo = = ol == W O O o o BT Y RO
and X will fan blue .

3: A piece of burning magnesium ribbon was placed in a gas jar full of Nitrogen gas. The
product Q formed was then reacted with water.

a) Write the chemical formula for the product Q (1 mark)
.............. e e
b) Write the equation for the reaction between product Q and water (1 mark)

c) Using dot (¢) and cross (x) diagrams to represent electrons, draw the structure to
show bonding in nitrogen molecule . (1 mark)

numb e, but dleeren Mass  nuwbexr -
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(ii) Element Y (not the actual symbol of the element) has two isotopes with mass number 6 and
7. If the relative atomic mass of Y is 6.94, determine the percentage abundance of each
isotope (2 marks)

................ €x t.7lwo-x). =6:9%.. . .72X=:6

ico el == g?O’J an 4 qLﬂ-c}o,
A S S I S R s oty W od
5. Given zinc oxide, dilute nitric (V) acid and sodium carbonate solution. Briefly describe how you

Zinc nittsore. Lotuhion oS -(i\'\'\Yq-\—Q and Zp0 d¢ yecldue r To +&
~AAMeake...add..., My (03 aen . ARG d0. . Rldatg... Zn.60g.. S5,

residue; Wask, wihh AHlied  wWakex aud dvy  between {He,
...... L e e
6. The elements shown in the table below (not actual symbols) belong to a certain family of
metals in the periodic table. Study the information and answer the questions that follow.

Element Atomic size (nm)

S 0.160

1 : 0.180

\ 0.930 S5
(i) Define the term ionization energy (1 mark)
s MSAER0SML Cresy. epuivedt che remove. Smll clechvon(s) {ram
(ii) ) Which element is likely to have the highest ionization energy. Explain (2 marks)
...... Dol has e smaltest aton's yadius hance Shee octeymast

7. A certain mass of copper (ll) carbonate was strongly heated.
a) Write a balanced chemical equation for the reaction (1 mark)

b) Given that 300cm? of carbon(IV) oxide gas'was collected at s.t.p. and this represents 83%
yield, determine the mass of copper (Il) carbonate heated. (molar gas volume = 22.4dm3,

Cu=64, 0=16, C=12) (3 marks)
Metes os COo an=..

4 &> i
B2lo. 04GR o 7000l 33 Mg

Mo e Yakte of Cuco gq]o (B3 (1
8. (i) Give the IUPAC names for théfo owing organic compounds

CHs H H
[ | : :
a) H-C-C-C=C-C-H (1 mark)
/M‘
L 5 QMQqua—évxe.
CHs H H
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' 7

¢) CHs CHy C' - O - CHz- CH>- CHs (1 mark)
?TO?\‘S\,QWQG\V\ Odjcﬁ, g ‘

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

CH: H CHs
e
S - (& - -
I ] (iH
H HieP
A sample of this polymer is found to have a molecular mass of 2184. Determine the
number of r&monomers of the polymer. (C=12,H=1) (3 marks)
m :
........................ '.........(.E................-.----...--n-----u..-.............................................................-.-...-...
= MM = 42 0. =572
........................ D e ) e S e o

brow ne. mdleciles s

b) Write an ionic equation for the reaction that took place in the beaker (1 mark)

10. Hardness of water may be removed by either boiling or addition of chemicals.

a) Write down an equation to show how boiling removes hardness of water (1 mark)
; i o
....... Ca@,“‘co)x.@q{)_"_,;qu&@)ﬂ—’—‘é’od}_‘f—c’?\(‘d})
b) Name two chemicals that are used to remove hardness of water (2 marks)

© 2015 Mékasa iR : Chem‘is‘ify lsaper 1 s ' 4|Page
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i) 115g of a saturated solution at 65°C is found to contain 65g of potassium nitrate. Calculate

the solubility of potassium nitrate at 65°C. 100%x6% (2 marks)
653%”0.3 .......... —~50a %20 | ol S R e =
)

12.The equation for the reversible reaction of Bismuth (1) chloride in water is
BiCla(s) + HaOpiz———" BiOClis) + 2H*(aq) + 2Cl (ag)

a) State Le chatelier’s principle 3 ]
Iqués’rem ..... m...eguilibriom, s subfeded 0. a Ghange..!

oS, S Bedeed au M. S0.55. 2. Opgase e, Charge -

b) What would be the effect of a'dding NaOH pellets to the equilibrium mixture. Explain.
\ (2 marks)
T:Orw*dveq&%ww\uba{«vwreddNMH ..... Gorebavn, | hudvox
< Convevrted 4o nte
13.In the equation, below identify the reagent that acts as an acid in the forward reaction. Give a
reason.
NH'%(aq) + H0pj—— NH3(ag) + H30*(aq) (2 marks)

14.1n preparation of oXygen gas, a student used hydrogen peroxide and added a black solid and
collected the gas over water.

a) What is the name of the black solid and what is its function (1 mark)

.......................... L.}/.r" .....n.................-.....‘..-......-.................-..._.\7{..4—\11._.).............,......‘..............-.
M“ﬂ@qvxx&e(lvj R

b) During collection of the gas, why should the firs;c bubbles be allowed to escape (1 mark)
T»»e{w&bubb\eswemme&wﬂmar Rl i Hue Fube.

\’Ul:v\l‘,e_ allowed Fo escape .

c) Give one main advantage of collecting a gas over water. - (
Disseives | anserhe . awma.a dse. SRS predendt -

15.Explain the following observation, a one molar solution of nitric (Ill) acid (1M HNO2) has a pH of

‘ 2 where as a one molar solution of chloric(l) acid (IM HOCI) pH of 4. (2 marks)

! IM..... H.MQ;....Qxls.s“.o..gx'.ﬁfghs...{.u.l!.. LA water weleasind m ore. W e
| ___hevce a Shwng aald, \10 cl dissteigred padally veleathy
| ©2015 Mokasa
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;___:—’_' concsulphuric acid hot zinc,oxide 6 carbon
= (11)

i g -]
I

Heat -

tube M

odium hydroxide solution

AT M TR T e T

d) Write a balanced chemical equation for the reaction occurring in tube M.~ (1 mark)
............................................. e S B T
........ H:L,C?L.O;-*Ls,_,$Co@)’fc—01ﬂ)"f“4l0d3
17.200cm? of oxygen diffused through a porous plug in 60 seconds. How long will it take 300cm?
of sulphur (IV) oxide to diffuse through the same plug? (S=32,0=16) . (3 marks)

: i s ol & Rrsrow;: R,357x300
© 2015 Mokasa Chemistry Paper 1 6|Page
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18.Study the diagram below and answer the questions.
Combustion tube i Q ; flame

e
f Wik &V

12

dry gasy I I
lead (11)oxide heat blue cobalt chloride crystals
(i) Identify gas Y (1 mark)
By« r——— A
(ii) State and explain two observations made in the combustion tube. (2 mark)
edellon  RB.O. Fums. grey due do rad Ao, by hydmgen.

(i)  Write a chemical equation for the reaction bgtween lead (Il) oxide and gas Y (1 mark)

Chamical clang © CcCUurs -
(i) The figure below shows an energy cycle diagram.

AH; = -187.8kjmol™?
H202q)
AH; = -285.8kjmol?
AHs3
a) Give the name of the enthalpy change AH; B0 E (1 mark)
........ Ml SNy B Lormaet b B DA A

© 2015 Mokasa e [P o=t Chemistry Paper 1 7|Page




www.eeducationgroup.com

20.The table below shows the pH values of some solutions.

Solutions ; A B C D
pH values 13.0 7.0 2.0 6.5
a) Which solution reacts vigorously with magnesium metal? Explain. (1 mark)
e
b) Which solution is likely to be that of lemon juice? (1.mark)

21.The diagram below shows a set-up that was used to prepare and collect a sample of nitric (V)
acid in the laboratory.

concem.LaLe.d—é—"i:]

sulphuric(v1) acid

solid
Potassium //>\cold water
nitrate |

..

‘ a) Give areason why it is possible to separate nitric acid from the sulphuric (V1) acid in the set-

' UEJI‘&YL‘CLquu‘dISf‘ﬂp*erVola*\‘le"haqnSU‘PLM*‘QLY‘)(;:?T,
b) Name another substance that can be used instead of potassium nitrate (1 mark)

i g Dd\'qu\H- ..............
¢) Give one use of nitric (V) acid (1 mark)

........ Mmoddachure.. 2f. . niirpgenods ferkiWRexs:
© 2015 Mokasa it e ~ Chemistry Paper 1 8|Page
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22.The flow chart below shows some processes involved in the industrial extraction of zinc metal.
Air

Ore Unit | S0,

y
Coke‘,‘_‘ﬁm,___, Gases

v
Zinc metal

a) Name one ore from which Zinc is extracted (1 mark)

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

23.Thorium 233Th undergoes two consecutive alpha decays followed by two consecutive beta

decays to form the g_uclide SR. Identify thf values of xand y. (2 marks)
32 [®)

e RSN %i.H&...nk.Q;:'e...ﬁ.é;? ............... S ——

................................................................................... 1 L e ST R N

24.Below is part of the flow diagram of the contact process

Liquid P

Chamber Q

A

0stiqui | Chamber R
L*’ ConcSulphuric (V1) acid

a) Identify
(i) Liquid P (1 mark)

; © 2015 Mokasa ' ' Chemistry Paper 1 ' 9|Page
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/ (ii) Liquid N (1 mark)
................. Losl oan TR R R SISO e e IS

b) Write the equation for the reaction taking place in chamber R (1 mark)

0 —_ 0

H"-'&SQ.D;F& ...... —‘—n’l{ e aee :> ...... 2“’1817#-@:() ..............................................

25.a) Define the term oxidation state v (1 mark)
Aro..mpparenh.. Sherg . an. . elenaend  heg in an fon
2 G I o W

b) Calculate the oxidation states of manganese and chromium in: :
(i) MnO; (¥ i (1 mark)
.............................. Jeot Crthl = o

26. When hydrogen sulphide gas is bubbled through a solution of iron (l1l) chlorides, a green

solution and a yellow solid are formed. Explain the observations (2 marks)
.............. 3+l_1+
;)Fe,% +S@q’) ......... = o 6@0—/_815)( .........................................
bypwn Pecte '—/{]w’
................................................................. By

27.During purification of copper by Electrolysis, 1.48g of copper were deposited when a current
was passed through copper (1) sulphate solution for 2% hours. Calculate the amount of current
that was passed (3 marks)
(Cu=63.5, IF = 96500C)

R X98500 — €635

%g@
|2k E KBK TS O v

4, 9T RETT = s xCoxngoh
ozt )
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233/2

CHEMISTRY

Paper 2
MARCH/APRIL 2015
Time: 2 hours

MOKASA JOINT EXAMINATION-2015
Kenya Certificate to Secondary Education
CHEMISTRY PAPER 2
TIME: 2 HOURS

MARKING SCHEME

1. A. In 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.

Copper turnings

Flask H (500cm?)

A 500cm3 measuring cylinder K was filled with water and assembled for gas collection.
Copper turnings were heated red hot and water was slowly passed into 500cm3 flask H
until it reached the 500cm?3 mark. A colourless gas was collected in K.

(i) What was the purpose of passing water into flask H? (1 mark)

To displace air in flask H over the hot copper turnings.
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(i)

(iii)

(iv)

)

What observations were made in the tube 1?

The brown solid changes to black

Name one of the gases that is likely to be found in J.

Nitrogen, carbon (IV) oxide, argon, (Xeron, neon)

(1 mark)

(1 mark)

(Any one)

What was the volume of the gas collected in the measuring cylinder at the end of

the experiment?

410cm?3

Calculate the percentage of oxygen in air using the above results.

v1

(500 x410) 100 =

500

=18% v1

Study the diagram below and answer the questions that follow.

Copper (ll) oxide

Hygy —»

T

(a)

(b)

(c)

ol
T eiea ey

N

T )

B

S

Heat

(1 mark)

(2 marks)

Ice cold water

Colourless

— liquid Y

Give one observation made in the combustion tube after some time. (1 mark)

Black CuO turns to red-brown Cu.

Write an equation for the formation of the colourless liquid Y.

ZHZ(g) + 02(9)—> ZHZO(l)

(1 mark)

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

tube? Explain.

(2 marks)

To determine the reducing property of hydrogen. v'1 Hydrogen is above Cu v'1
in the reactivity series, thus it reduces the oxygen from CuO.
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2. Use the information below to answer the questions that follow. The letters are not the
actual symbols of the elements.

Element Atomic No. M.P°C B.P°C Ionic radius
(nm)

P 11 98 890 0.095

Q 12 650 1110 0.065

R 13 660 2470 0.050

S 14 1410 2360 0.041

T 15 44.2 & 590 280 0.034

§) 16 113 & 119 445 0.184

\% 17 -101 -35 0.181

W 18 -189 -186 -

(a) (i) Write the electronic configuration of the atoms represented by letters T

and W. (1 mark)
T - 2.85 V1,
w - 288 V¥

(ii) State the nature of the oxides of the elements represented by Q and U.
(2 marks)
Q - Basic Oxide V1
U - Acidic oxide V1

(b)  Why does the elements represented by the letters T and U have two values of
melting points? (1 mark)

The two elements exhibit allotropy.
() Explain the following observations in terms of structure and bonding.

(i) There is an increase in boiling point from P to R. (2 marks)

There is gradual increase in the strength of the metallic bonds v'1 due to
the increase in the number of delocalized (valence) electrons in the
element v'1

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

The atomic radius of V is smaller than that of U. v'1 V has more protons
therefore has a stronger nuclear attraction hence the smaller atomic
radius. v'1
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(iii)  There is a decrease in boiling points from U to W. (2 marks)
Elements U, V and W have simple molecular structures v'1 in which the
molecules are held by weak Van der waals forces. The Van der waals v'1
forces weaken from Uto W.

(d () Compare the atomic radius of U and V. (1 mark)

The atomic radius of V is smaller than that of U. v'1

(i)  Why is there no ionic for W reported in the table? (1 mark)
It has a stable electron configuration hence does not ionize.

3. (@)  The solubilities of potassium nitrate and potassium bromide at different

temperatures was determined. The following data was obtained.

Temperature °C 0 10 20 30 40 |50 |60 70 80

Solubility KNO3 | 5 15 26 43 61 |83 |105 |135 | 165

g/100g H20 KBr |50 |55 60 65 70 |77 |85 90 95
(i) Draw solubility curves for both salts on the same axis. (3 marks)
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(i)  What was the solubility of each salt at 659C? (1 mark)
KNO; — 120g/100g of water + 1 Vi,
KBr — 879/100g of water + 1 %7
(iii) 100g of a saturated solution of potassium nitrate at 70°C was cooled to
20°C. What mass of the crystals will be crystallized? (2 marks)
At 70°C solubility = 135g/100g of water
If 235g contain 135g of salt
100g contain 135g
100 x135
_— v'1
535 57.4468g Yo
At 20°C solubility = 26g/100g of water
If 126g contain 26g of salt
100g contain ?
100 x26
——=20.6349g %
Mass which will crystallized
57.4468 - 20.6349
=36.8119g
(b)  Study the flow chart below and answer the questions that follow.
Solid A i Solution
Metal Heat R N Dil. HCI | C
carbonate Gas B
A few drops of
NHs(aq)
Deep blue v
solutionE < EI>I<_|cess of Solid D
3(aq)
() Write an equation for the formation of solid A and gas B. (1 mark)

CuC03(S) heat CU,O(S) + COZ(g)

(ii) Name;

SolutionC - Copper (II) chloride (1 mark)
Solid D - Copper (II) hydroxide (1 mark)
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(c)

Write the formula of the complex ion in solution E. (1 mark)
2+
Cu (NH3),

4, Study the flow chart below and answer the questions that follow.
i I
CH,COONa |—NaOH 1y >l CH,Cl
X Heat
w
\N{CO\3 NaOH
CH;COOH | | CH,COOCH,CH,CH;
KM,0, /H* "NaOH
v
Na A 4 A 4
Q < CH;CH,0H CH,COONa CH,CH,CH,0H
v X z
' HI
CHZ = CHZ > R
VI
A 4
H H
| |
C C
| | Y
H H
n
(a) Name substance. (3 marks)
X - Sodium ethonoate +v'1
Q - Sodium ethoxide v'1
R - Iodoethane v'1
(b)  Write down an equation for the reaction represented by step IIL (1 mark)

CH3C00Na(S) + NCIOH(aq) e CH4(g) + NachS(S)
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() What are the conditions and reagent required for steps?

(1) I (2 marks)
Reagent - Propan-l-ol v'1
Condition - Conc. H;S0; v'1
(ii) A" (2 marks)
Reagent - Conc. HzS0, v'1
Condition - Temp 160 - 180°C 1
(b) Name the process represented by: (4 marks)
I - Esterification
II - Substitution
IV - Oxidation
\' - Dehydration
L. Study the scheme below and answer the questions that follow.
Substance A Substance B
lStep I Oxygen
Catalyst F Oxygen
Ammonia gas » Colourless » Brown gas
Step I gas D
Water
A 4
Nitric (V)
acid
(a) Identify substances. (3 marks)
A - Hydrogen
B - Nitrogen
D - NO
(b)  State the catalyst necessary for; (2 marks)
StepI - Iron finely divided / iron

Step II - Platinum - rhodium catalyst




www.eeducationgroup.com

() Write a balanced chemical equation for taking place in step II. (1 mark)
4NH(3) + SOz ——» 2NO) + 6Hz0

(d)  Write two balanced chemical equations for the reaction between chlorine
Gas and;
(i) Hot and concentrated sodium hydroxide. (1 mark)

6NaOH(aq) + 3Cl2¢(99 ——» NaClO3(q) + 5NaClg) + H20q)

(ii)  Dilute and cold sodium hydroxide. (1 mark)
2NaOH(q) + CI2 —>» NaOCl + NaCl + Hz0
IL. The diagram below shows an experiment in which the Lead (II) nitrate crystals are
heated.

Powdered
Pb(NO3),

- GasY

Liquid P
(a) Name; (2 marks)
(i) Liquid P - dinitrogen tetra oxide
(i) GasY - oxygen
(b)  Write a balanced chemical equation for the decomposition of Lead (II) nitrate.
(1 mark)
(© Explain how you can distinguish between nitrogen (II) oxide and nitrogen (I) oxide.
(2 marks)

e Nitrogen (V) oxide relights a glowing splint while nitrogen (II) oxide does not.
e N0 has xtic sweet smell, while. NO; is odourless.
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6. L. Study the standard electrode potentials given below and answer the questions that
follow.
- — 6 —
D2+(aq) + 2e — D(s) E° = =292V
G t267 = G E® = —236V
%]“( tem — g E® = 0.00V
9 S
M oy + 267 —— M E® = +0.34V
SR te” —> R E® = 287V
2 (aq) S
(a) Identify the strongest:
(i) Reducing agent D (1 mark)
(ii) Oxidizing agent R+ (1 mark)
(b)  Calculate the e.m.f of a cell made of G and M. (2 marks)
emf = E°R- E°0
= +0.34—- 72.36
= +2.70V
(c) Write the cell representation for the above cell in (b). (1 mark)

G /GZ+(aq)//M2+(aq) /M(s) ;E = +2.70V Penalize for lack of states and E

value
(d)  Draw a cell diagram for the cell in (b) above. (2 marks)
(V) .
/ Workability »v1
Labelling +1
Ms)
M*¥ (aq)

Salt bridge
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(e)

IL.

(1

(i)

Write the cell reaction for the drawn cell diagram in (d) above.

G+ M* (i G g+ M ;E= +2.70V

(1 mark)

Electrolysis of aqueous solution of metal M resulted in the deposition of 1.07g of

metal upon passage of a current of 1.32 amperes for 75 minutes.

(M =52,1F =96500C)

Calculate the quantity of electricity passed through the cell.

Q=1t
=1.32 X 75 X 60 v 1
= 5940C v 1

Calculate the charge on the metal ion.

If 1.07g is departed by 5940C

529 o“”
52x5940

= 288,672.8972C v1
1.07

If1F is 96500C
?  “288672.8972C

1x288,672.8972
96500

V1

= 2.994
3
v1

H+ 2

(1 mark)

(3 marks)

10
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7. Extraction of iron involves two main processes, smelting and refining. Below is the blast
furnace which is used to smelt iron from its ore.

CO,, CO
as waste

300°C

Carbon (IV) oxide
recycled

500°C

600°C

800°C

Fire brick lining Hot air blast from

16000C stove
Gisistasinsiil Slag
< ""'bbbbbb~£
Slag tap et Iron
e » Molten iron from
i | tap
(a) (i) What does the word smelt mean? (1 mark)

Extraction of a metal from its ore using a reducing agent and heat.

(ii) Name the reducing agent in the process. (1 mark)
Carbon ( in form of coke)

(iii) What s the role of the hot air blast in the process? (2 marks)
Hot air reacts with coke to form carbon (IV) oxide producing a lot of heat

which melts the iron formed in the blast furnace.

(b)  Write equations for the reactions that take place at the region marked A, B and C.
(3 marks)
A C + O —> €Oy

11
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(0

B €Oz + Ci5> 20,
C 2F6203(s) + 3C(r> 4Fe(s) + 3602(9)

What is the purpose of limestone in the extraction process?

To remove silica impurities in the ore.

Write equations to show how impurities are removed from the ore.

CaC03, M | Ca0, + €Oy,
C(lO(s) + SiOZ(s) — Ca5103(s)

AlZOS(s) + CClO(s)_> CaA1204(s)
slag

(1 mark)

(3 marks)

12
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233/2
CHEMISTRY PAPER 2

MARKING SCHEME

INSTRUCTIONS

v Write your name and index number in the spaces provided.
v Answer all questions in the spaces provided.

v' Mathematical tables and calculators may be used.

v All working must be clearly shown.

EXAMINERS USE

QUESTION MAX SCORE CANDIDATES SCORE
1 14
2 15
3 16
4 11
5 05
6 11
7 08
Total 80
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1.P¥:1) Calculate the oxidation number of chromium Cr (H,0)** (2 mks)

(b) The table below shows the standard reduction potentials for four half-cell. Study it and
answer the questions that follow:

Half reaction E? (volts)
AU +3e —» Aug +1.50
Cu'+e—> Cug _0.52
Pb** +2¢” ——> Pby, -0.13
Fe™* +2¢ . Feg -0.44
Crt + Cry — Cry -0.74
A +3e 5 Al -1.66
Mg™" 2¢" —» Mg 2.37
Rb* + ¢ — Rbg, -2.98
Identify the strongest redp€ing agenty. (1 mk)

Write the equation for the redox reaction which takes place between (Cy,/ Cu*) and

(AVAT™), , {1 mk)
3
M, s3GT, —= Al +3ug,

Draw the cell obtained in (ii) above. (3 mks)
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' (iv) mC‘alculate the emf for the cell above. (2 mks)
<
St = 5&’4’” %z/
__p.sa--lbk
= ——OvSRL ’Tt’% _
=ty

\\(¢) A current of 2.75 A is measured during recharging with an external potential of 2.0V
- Y using Cd* oy selution. After 5 minutes charging, how many moles of Cadnium will be
MQ redeposited. Hence calculate the mass redeposited. (Cd = 112, F = 96500C). (3 mks)

.;Q.-.QOL((Q}!«A. ...............................................

\/fﬂ} * (d) State two uses of electrolysis (2 mks)
- Exbact, ML»/%J I

O v . Petrol (octane) a long hydrocarbon alkane can be converted to ethane and hydrogen gas
mixtures as follows.

Cstlisr ¥ 4 CoHag + Hagy

»&ﬁfg\ (a) What do we call the process by which the products are obtained from octane? (1 mk)
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' v Vﬁi);z&?)q' ’

(b) Unleaded fuel is now widely used and has to be used in modern cars fitted with catalytic
converters. State the merits of unleaded petrol. / {1 mk)
\

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

............ e leec polluied L

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

(¢) Study the scheme given below and answer the questions that follows:

N Gee @ e b B

e s

R . =2 ) o

Step 2o ‘\{'\ .............................................................................
Step3.........00 " C\W v C ML “C\‘L . ‘/ ................................

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

...................................................................
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(iii) Draw the structural formlh of:

R oo \ (1 mk)
-G C\““ H L
OH oW
K H H- (1 mk)
j L
Cl-Co- e \
PR

(d) Ethanol from glucose can be converted to ethane as shown below:

e e 2 B
G o > GUol S >0y =,
. G Y.
N Jy}f(\%ﬁ (D Name the process that takes place in 1. 1/ (1 mk)
B, o o o P e
(i)  Name the reagent used in step 2. ' {1 mk)
................... Contafaled | Sdphume vl qed
(e) Compound A and B have the same molecular formulae C5HgO,. Compound A liberates
o carbon iv oxide on addition of sodium carbonate while compound B doesn’t. Compound
id has a sweet smell. Draw the possible structures of: (2 mks)
i l i
Mo—(, - . — .= DY \
i ]
14 14
i) B A} © H /
| Tt i /L ’
H-C — C.—0~C —H
i ]
| (] -

wﬂ‘; ,g3. (i) (a) Write the chemical name for rust. (1 mk)
' 4

th[y((a/@ Ly wi) oxiclL
(b) State any two ways of preventing rusting. (2 mks)

Wt 2¥€Qf?aﬁlwi:;f

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

é&ﬁf>@w€:ﬂ1%%y.
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WY |

Give a reason why ve
Limuru.

()

hicles based in Mombasa rust faster than those based in

(1 mk)
......... ofwfyﬁ/wwwmmmdmh”u/lww :
.......... Sl fIIAM G AT
@

Oxygen to obtained by fractional distillation of liquid air. Name two other gases
) \M(y- which are obtained during the distillation.

(1 mk)
Al g

(i) In an experim

ent to determine the solubility of sodium chloride, sem” of a saturated
solution of sodium chloride of mas

3 5.35g were placed in a volumetric flask and diluted
C to a total of 250 em’. 25 em? of the dilute solution reacte
MQ\\(‘” v moldm’ silver nitrate solution. Calculate:

d completely with 24em® of 0.1
(a) Moles of silver nitrate in 24cm’ of solution.

5 o)
2eX0el = Qg xto vkE
[ooo

)
(b) Moles of sedium chloride t 25¢ny’ of s

olution. ( \W\\L‘lj
Ague, + waely —v acy, T

R}
. . t A "3

O—m" t 7 \ - —_ 9\ ,(_PX' U yw\ﬂ

(c) Moles of sodium chloride in 250 em® of solution. & \W\\b
a\_%)“(;_g = 2?@\?’)
Kmde = SV
_z
Y MO = 8 reXlo A

(d) Mass of sodium chloride in 5 em? of

the original saturated sodium chloride solution ( ’\m \,L>
ool = oSS = ER

~2
wdss — ER X AN Xio

= 14049
(¢) Solubility of sodium chioride. ( \m’\p>
AL By wede = S5 . hduw = 31 Z\-gﬂ
2q ke g = Vegoq
\bOg = 7

)

Loo X Lreoy
oo XV
a3 46

28,88 g\\wg 3 W0
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' (iii) The appacteatus below was used to investigate the effect of dry hydrogen gas on hot

lead (II) oxide.
s > Mt i LQOC?(&) oxed d !
B\’U\ : ! X A h{d voun Lefift (1) fu/p[m l
_dvpe &y /. |
== /

s
v

¥ - (a) What is observed in the combustion tube at the end of the experiment? (2 mks)

Py
‘ﬂ@‘i@ﬂf’so&’ ...............
- ch&ww(/ovwmw&ﬂmww@ L s

e X (b) Write an equation for the reaction between hydrogen gas Q\v.\d ..... lead (II) oxide.
e (1 mk)
CKW ; ) L =~ WO
’P\é)’O&3 —t- H‘lﬁ ————-?l7 \) 1S L (\ )
C o
(¢) Why should the tube be slanting? (1 mk)

|
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4. The table below shows volumes of nitrogen (IV) oxide gas produced when different volumes
of 1M nitric (V) acid were reacted with 2.07g of lead at room temperature. ( {)L) =70 7 ,

Volume of 1M nutirc ~ Volume of nitrogen (IV)

{V) acid oxide gas (cm3)

5 60

15 180

25 300

35 420

45 480

55 480

‘ MY.\WKE&) Give a reason why nitric (V) is not u?ed to prepare hydrogen gas. (1 mk)

...... LE (L an. Chdiding. Lyl . ek il JEL
lﬂﬁ@k‘?ﬁm ... .@5{9‘. RRUUUUII W 0 LA e o) e

Y (b) On the grid provided plot a graph of the volume of the gas produced against the volume
)L(,,M of the gas produced against the volume of the acid. (3 mks)

(c) Use your graphs to determine:
(i) Volume of nitrogen (IV) oxide produced when 30 cm® of 1M nitric (V) acid were
reacted with 2,07g of lead. (1 mk)

3o

(i)  Volume of 1M nitric (V) acid that would react completely with one mole of lead.

e , (1 mk)
Ligobem’b
. (d) Calculate the number of moles of:
C’M () 1M nitric (V) acid that reacted with one mole of l&;?d. N (1 mk)
- ' e . <o ‘ Y
| \ R BN j}‘
Y nadie = (0ol 7 I A .
e é\::A/L CDOCaL Tﬁﬁéﬁ' = L dnadfes

" (i)  Nitrogen (IV) oxide produced when one mole of lead reacted with excess nitric
/- (V) acid. (Molar gas volume = 2400%ri) (1 mk)

11"\/\(}'/\,@? = Q&{(/}j\') (:,M,? ’
.r‘ﬂf—- L{@VUO(M [

~

A —
LIZVLE = G oo S
i L
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\ ¢€) Use the answers to d above and write the equation for the reaction between lead and
!\ 0\ nitric(V) acid. (1 mk)
Pog, b Littriog > Plog) - 10

< 3 K0z e 2 12000,

(f) Explain how the rate of the reaction between lead and nitric (V) acid would be affected if

el the temperature of the reaction mixture was raised. (2 mks)
et RIS o S < oW o AT R B UL 03 O E ot o9 e

formed which dissolves to give a deep blue solution. Write ar ionic equation for the

”\/ ~ formation of?
M?\im (i) The blue precipitate / (1 mk)
‘ S S
<
(i)  the deep blue precipitate. (1 mk)
Ay ; 1 | iy
Cu(OH), +4AHy — Eq GLEY Lr/( -’h
é I ')
(b) Alumimum oxide is amphoteric. / -
QW\AW” {a) Explain the term amphoteric. / (1 mk)
t : :
........ ﬂr»//m/flw>ﬁﬂutwf
........ E YL S TUNONE 0 o6 37 e 4 A S SRRSO PO
oy - (b) Name and give the formula of other two orteric oxides. 2 )]
‘ ‘ - S T A
G s ... .,lm.u ..... @:.&..41. ............... (D
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W -
o

_AL’—-—————'——’——']
L v

V C:L C ; ;
- \ Al DK1Cl =~
ﬁé;i,"&f‘nm»' 2 _)( CQ{BX'\ i G O)( (lE,

i 7 b .CLJDC(;TV:\C& W ‘

) SO—— .
b?(:n:m b [Cubdhce W <lp2 _ Codiin Qr(cj@zn
M Corslororen'®
Ldiuie “Qﬁ(d@m - =
COurlovncte ‘ l-Q‘Q‘P 3.
Bron e Ceehura
Ao &

e
K.\Hﬂ“‘y .1 EP" a
(a) What is the chemical name for .. e {0 e / (1 mk)

\AM%“ (b) 1dentify substances: ‘ / 1 (2 mks)
) X—..,,...N.‘f‘.f‘.’f‘.@.‘ff‘.‘..cl- ..... 0»\£ ............. // .......................

() W o am Chiomod L ..................................
WUDQ%’L (c) Name the process taking place in: / (2 mks)
. [ Lhi o
) Step IL.... L. T / Il .......
. 7—7 - - é PR P -
(i) StepIl....... L it d . odkosam ek

A (d) Write a chemical equation for the reaction of:
/o W (6] Leading to formation of substances W and sodium hydrogen carbonate. (1 mk})

Nl 1 0t 1O A ANBEL —— Naltcu; +MlfgCL
SN e I N
4,\) ) i Z/ / w
(iiy  Taking place in step (IIT). (1 mk)

P

« L) b ((On 0, + Wk L ‘
2/\i (HCU 5 Al CC 1(;( v

é } / é)
/
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fvjy(e) Carbon (V) oxide and ammonia are .¥<¢ W*C) ...during the solvay process. Write
equation to shod how ammonia is ...¥€ L. (1 mk)

o “L’f(’f” : 0 L c; |
AT"? Q\,\i &[T-CL‘L‘L? ’IL— (C.‘\ %{ )’L *"—;ﬂ’\J H}» o *11’1'18‘:{’ ch'cl

Ly j \c}’!/

3

le 206> (f) Name the other product of solvay process and state one use of it. (1 mk)
U

HS2ol 4o o prenihs, o) Sl

W.a-&“ Aot (g) State two uses of sodium carbonate. M bl a . mks)
V- ) .

‘ A i . .
(Ci (g v, C L T U&,l, —— quLL Y g ey N CeeyPart -

{. e . ; R
bed o M3 Ulan S e M OhESYIL

..... e A A G S
...... 2 W«kmmt\jfm Pt S b e T Ol
d e kg

B C
K | F D E A Y
e~ (a) Identify the family name to which element F yelong. (1 mk)
N\f( $1? AJ\ ANy Gt weelale L !

Mlqa (b) Name the type of bond formed wheh C and F react. (1 mk)
s = N sl F PO
en
. s (¢) Write the formulae of the oxide formed'D reacts with oxygen. (1 mk)
t 7
2%, 1
-
- (é\\v(;‘\w Cy . . f
=y (d) What type of oxide is formed in (c) above. (1 mk)

Amg‘%w\@w ...... ST YS (i N
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A,/_\}Z\ Lo i
(e) Compare the atomic radii of F and D. Explain.
e o Gaalles aVBrie  Bdais

............... Nob  mowe  pe\ihe VR bewa  Soge.
1N x,\.(‘;\?o\;a oA\ x*cﬁ(;—q\‘—\é v -~

I(y}_/ﬂ (f) Element F burns in air to form two products. Write 2 equations for the two products (;)m 14 <,.>
f] ' formed.

i T & Og ;#’?@VD@ L ’
(<Y Sp ’
_ I
= [”:JV T\\,& > \"\5&& l/

(O 5 heD
(g) State two uses of element K and its compounds.

o5

— CAbndee {6 umd 1w Cdachen
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MARKING SCHEME
233/3
CHEMISTRY

MARCH/APRII

MOKASA JOINT EXAMINATION-2015

Kenya Certificate of Secondary Education (K.C.S.E.)
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1. Table 1
a)
Complete table ........ccccoeveeereniciene 1mark
Conditions:
i) Complete table with 3 titrations done ....... 1 mark

ii) Incomplete table with two titrations done....> mark
iii) Incomplete table with only one titration done ....0 mark
Penalties:

i)  Wrong arithmetic
ii) Inverted table
iii) Unrealistic values i.e less than 1 cm?3,or in 100s
iv) Burette readings >50 cm?3,unless explained
Penalize %5 mark each to a maximum of %2 mark, i.e, penalize %5 mark ONCE.

Use of decimal places...........ccocveveicinincncneenn, 1 mark ( Tied to
1°tand 2" row only)

i) Accept 1or 2 decimal places used consistently, otherwise penalize FULLY.
ii) If two decimal places are used, the 2" must be a “0” or a “5”, otherwise
penalize FULLY.
iii) Accept the inconsistency in the use of zeros in the initial burette readings e.g
0.0,0.00, 00.0
ACCUFACY......cooveeeerretreeeeeneeeteeteeve e eeseessesbesenes 1 mark

Compare candidate’s correct titre value with school value (s.v) and tick (v') ifitearnsa
mark and award accordingly.

Coditions:
i) If at least one titre value is within + 0.1 cm3 of s.v
NV | o IO 1 mark
i) If no value is within + 0.1 cm?®of s.v but there is at least one within *
0.2 M2 aWard .o.oeveeeeeerereeereeeee e % mark
iii) If no titre value is within £ 0.2 cm3 award........c...c........ 0 mark
Principles of averaging..........c..cccoceeeeinivivecce e 1 mark
i) If three consistent values are averaged .............eeuee.... 1 mark
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ii) If three titrations are done and only two are consistent and
AVEIABEU... ottt (1 mark)
iii)  If two titrations are done, are inconsistent and averaged ... (0 mark)

Final Accuacy (tied to correct average titre).............. (1 mark)
Compare the candidate’s correct average titre with s.v;
i) If within £ 0.1 of s.v ........ 1 mark
ii) If not within £ 0.1 but within £ 0.2 of s.v ......... % mark
iii) Ifbeyond+£0.20fs.V...ccecoeveeeereeecrenenen.. 0 mark

b) 250 cm? _ 1325 of Na,COs

—»1.325 x 4g of N,,COs
=5.3/RFM
= 5.3 grams per litre
106

=0.05M v

c) i) Moles of Na,COs reacted = 0.05 x 25
1000

=0.00125 v

Reacting mole ratio of HA: Na,CO5 = 2:1

ii) 0.0025 moles of HA —_avgrage titre

? & 1000cm?

=0.0025 x 1000
Average titre

=0.12M vV
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Table II: mark as in table |

e) i) 1000cm®> ——#.12 mol.

Titre volume —p average volume x 0.12 moles

1000
= correct answer

ii) Reacting mole ratio of HA to Na,COs3is 2 : 1
..Moles of Na,COs = % * answer above

=Correct answer

2. Table 1
d)
Complete table ........cccocevreveviiecieine Imark
Conditions:
iv) Complete table with 3 titrations done ....... 1 mark

v) Incomplete table with two titrations done....»2 mark
vi) Incomplete table with only one titration done ....0 mark
Penalties:

v) Wrong arithmetic
vi) Inverted table
vii) Unrealistic values i.e less than 1 cm3,or in 100s

viii) Burette readings >50 cm3,unless explained
Penalize % mark each to a maximum of % mark, i.e, penalize ¥4 mark ONCE.

Use of decimal places..........ccccooeeneieieineeene. 1 mark ( Tied to
15t and 2™ row only)

iv) Accept 1 or 2 decimal places used consistenly, otherwise penalize FULLY.
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v) If two decimal places are, the 2™ must be a “0” or a “5”, otherwise penalize

FULLY.
vi) Accept the inconsistency in the use of zeros in the initial burette readings e.g

0.0,0.00, 00.0
ACCUTACY ..ottt st erae v re e 1 mark

Compare candidate’s correct titre value with school value (s.v) and tick (v') ifitearnsa

mark and award accordingly.

Coditions:
iv) If at least one titre value is within £ 0.1 cm?® of s.v
AWAI i 1 mark
V) If no value is within + 0.1 cm?®of s.v but there is at least one within
0.3 M2 aWard ....ccooeeeevevececereeece et % mark
vi) If no titre value is within £ 0.2 cm® award.......ccc.cuu...... 0 mark
Principles of averaging...............ccccocvoeivinicecce e 1 mark
iv)  If three consistent values are averaged ...........ccceee.e.... 1 mark
v) If three titrations are done and only two are consistent and
AVEIABEU....cceeeierieerrceee e (1 mark)

vi)  If two titrations are done, are inconsistent and averaged ... (0 mark)

Final Accuacy (tied to correct average titre).............. (1 mark)
Compare the candidate’s correct average titre with s.v;
iv) Ifwithinz0.10fs.v...... 1 mark
V) If not within £ 0.1 but within £ 0.2 of s.v ......... % mark
vi) Ifbeyond £ 0.2 of 5.V ...ccevivevevineveireennee. O mark

e) 250 cm* ___ |1.325g of NaCO;

—1.325 x 4g of N,,CO;
=5.3/RFM
= 5.3 grams per litre
106

=0.05M v
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f) i) Moles of Na,COs reacted = 0.05 x 25
1000

=0.00125 v

Reacting mole ratio of HA: Na,CO5 = 2:1

ii) 0.0025 moles of HA —_avgrage titre

? & 1000cm?

=.0.0025 x 1000

Average titre

=0.12M v

Table II: mark as in table |

e) i) 1000cm® ——#8.12 mol.

Titre volume —p average volume x 0.12 moles

1000
= correct answer

iii) Reacting mole ratio of HA to Na,CO3is 2 : 1
..Moles of Na,COs = % * answer above

=Correct answer

iv) 25cm® ——snswer( ii)
75cm®  answer (ii) x 75 = correct answer

25
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V) Original solution c: 75 x answer (iii) = correct answer
vi)
vii) 0.00375 — answer (iV) = correct answer

viii) Reacting mole ratiois 1: 1 .".moles of M(OH),.8H,0=
= answer (v)

f) i) answer b(vi) are in 25 cm? of M(OH),.8H,0

X 1000 cm?
25
X = answer x 1000V’
25
= correct answer (moles per litre) v/
ii) 15.75g — 5 answer (i)

?? & 1mol.

x=18.3 x1v

answer (i)

= correct answer v’ (accept rounded off to ma whole number)

iii) M + 178 = answer (ii)
M = Answer (ii) - 178v

..R.A.M of M = correct answer v’

ix) answer( ii)
75cm®  answer (ii) x 75 = correct answer

25

X) Original solution c: 75 x answer (iii) = correct answer
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Xi)

Xii)

f) i)

i)

x=18.3 x1v

answer (i)

0.00375 — answer (iV) = correct answer

Reacting mole ratiois 1: 1 ..moles of M(OH),.8H,0=
= answer (v)

answer b(vi) are in 25 cm?® of M(OH),.8H,0

X 1000 cm?
25
X = answer x 1000V’
25
= correct answer (moles per litre) v/

15.75g — 5 answer (i)

?? & 1mol.

= correct answer v’ (accept rounded off to a whole number)

iv)

M + 178 = answer (ii)
M = Answer (ii) - 178v

..R.A.M of M = correct answer v’
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Question 2
Table
(i) Complete table.....2 readings recorded.... 1 mk
Penalty:
penalize fully for any space not filled.
(ii) Use of decimal...... 1 mk

Accept temperature readings for 1 mk if consistently given either as whole numbers of
1d.p.of .Oor.5

(iii) Accuracy......... 1 mk

Compare candidate’s initial temperature reading to school value. Award 1 mk for
value within + 2°C of SV otherwise penalize fully.

Questions

(a) AT = Final-Initial = Correct ans 1 mk
Penalties

- Penalise ¥ mark for wrong units or omission of unit on the answer.
(b) (i)Accept correct transfer of AT, even if rejected in (a) above.
Heat change= m.c. AT

=30x4.2 x AT 1 mk

= correct ans 1 mk

2.0
=0.01587 1 mk
126

i) Number of moles=

- Penalise % mk for wrong units used otherwise ignore if omitted.

iii) Molar heat of solution.
AH= %:i % mk
= correct ans % mk
Penalties
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3 i)

(ii)

(iii)

(iv)

b) You are provided with solid F. Carry out the tests below and record your

Penalise % mk for transfer of either b(i) or b(ii), otherwise penalize fully for strange

values.

Observation ‘ Inference

No white precipitate formed Na*, K*, NH; v%

V'

Observation ‘ Inference

Burns with a golden-yellow Na* present v'%
flame v'1

Observation Inference

White precipitate v'% dissolves | SO ,CO?  present v/
on addition of HCl acid v'%

Observation Inference

Colour changes from orange to | SO’ present v'%
green v'%

observations and inferences in the spaces provide

10
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(i) Using a metallic spatula, heat half of solid F in a non-luminous burnsen burner
flame for some time then remove when it ignites

Observations

Inferences

Melts burns with a

sooty/smoky/luminous yellow flameV'

(accept melts on its own for %2 mk)

C= Cor-C= C- present V1
Ol’ga}ﬁic compound with high C:H ratio
Idng chain organic compound ( %2 mKk)

I1) Put a half spatula endful of solid F into a boiling tube. Add about 10cm3 of

distilled water and shake vigorously

Observations

Inferences

Dissolves into a colourless solution
mk

Yo

Soluble compound /salt/polar substance
Y2 mK

ii)Divide the resulting solution into two portions

a) To the first portion,add 2-3 drops of universal indicator and dertermine its PH

Observations

Inferences

pH 2.0V %

Strongly acidic H*/-COOH % ( % mk

b) To the second portion, add two drops of acidified potassium manganate (V1)

solution and shake vigorously

Observations

Inferences

H*/KMnO4 decoclourises V1 ( %2 mk)

/ _
>C=\C or —C= C- present \ %
Or
R-OH present \ %

11
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233/3
CHEMISTRY
PAPER 3
MOKASA 2015

( CONFIDENTIAL)

In addition to the apparatus found in the laboratory each candidate will require
the following;

About 0.5g of solid F

About 1g of solid G

6 clean test-tubes

Universal indicator solution and a pH chart
Ethanol supplied with a dropper
Clean dry metallic spatula

1 boiling tube

Distilled water

Solution J, about 130cm?®
Solution Q, about 160cm?
Solution R, about 30cm?®
Screened methyl orange indicator
Methyl orange indicator

100mI measuring cylinder

Filter paper

Means of labeling

Solid P

Thermometer

100ml beaker

VYV VVVVVVVYYVYY

YVVVVVYYYVY

Access to the following;

Ethanol supplied with a dropper

Concentrated sulphuric (V1) acid supplied with a dropper bottle
Acidified Potassium dichromate (V1) solution

Acidified Potassium Manganate (V1) solution.

2M Ba(NOs3); solution.

2M NaOH solution.

2M HCI acid.
Source of heat.

K/ K/ K/
L XX I X4

7/
X

7/
LX)

7/
X

K/
LX)

e

A
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Preparation

v

v

<

Solurion J is 0.12M HCL, prepared by adding about 800cm? of distilled water to
4.05cmqof concentrated HCL of density 1.08gcm™ and making it to one litre of solution.
Solution Q is prepared by dissolving 5.3g of anhydrous sodium carbonate in enough
distilled water and making up to one litre of solution.

Solution R is prepared by dissolving 15.75g of hydrated barium hydroxide in enough
distilled water and top up to one litre of solution.

Solid P is 2.0g of oxalic acid weighed accurately and supplied in a stoppered container
Solid F is maleic acid

Solid G is sodium sulphite



