CHEMISTRY MARKING SCHEME K.C.S.E. 1995
PAPER 233/1

1. a) x2, 8, 3 , a (1 mks)
Y-2, 8 6 a (1 mks)
b) X2Y38 O R S3ALMK)
2. The mixture would turn brown due to excess grH+ ions removes OHons from the
mixture / equilibrium shifts tthe left/observation not there BUT equilibrium shift to the left/
more Br  formed for observation (2mks)

3. 1 mole CaCO3 2 moles of HCL
Therefore 0.1(z) mole CaO3 0.2 Mole (¥2)
CaCO3 =40+ 12 + 48 = 1009 (¥2)
Therefore 15g Ca CO3 = 15= 0.15Moles

100g
Excess moles 0.150.05 (¥2)
Excess mass= (0.05) x 100 (¥2) = 5g (3mks)
4. a) Il because it requires little soap to lather (2mks)
b) 1] has temporary (¥2) hardness, which is removed by boiling (¥2)(1mK)
5 a) sisal/ Cotton/ wool/ silk /jule/hemp/fur/hair (Imk)

b) They are stronger than natural fibres/OR are not easily affected by chemicals/lasts longe
/durable/ can be produced easily in a large scale therefore cheaper (Reject. Strong bonds)
(1mk)
6. a) Pass the mixture through H2SO4 which absorbs D then collect by downward
delivery/pass the mixture though NaoH(aq) which absorb D and then collect by

downward delivery (upward displacement) (2mks)
b) Ammonia ( %2 i Gas D reacts with the acid (¥2) / basic/ is less denser / lighter
than air. (1 mk)
7 Il Because pure substances have sharp MP and BP as shown by the flat regions of
curve Il. (accept systematic) (2mks)
8. a) 2H2sOy
b) Insoluble in water/slightly soluble in water (1 mk)
To ensure that the air that occupied the apparatus initially is expected
(reject impurities) (1 mk)
0. When circuit is completed bulb lights ( %2 ) brown substance ( %2 ) formed grey

( %2 )substane formed on cathode; because PbBr2 acts as an electrolyte ( %2 ) /free
/mobile ( %2 ) ions; lead ions gain electrons to form pb( %2 ) (Lead) and loses electrons to
form ( %2 ) Bromine (Br)

(Equations show ions current flow) (8mks)
10. a) To remove oxideoating which could inhibit reaction (1 mk)
b) ORP
11. a) addition (Imk)
b) CHsCH = CH(g) + Ck(g) —  CH3 CHCICH2 CL (9g)
OR

CsHet Clo (1 mk)
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12.  Hydrogen forms compounds by losing one electron like group | elements or by gaining
one electron like group VII element /Hydrogen has one electron in outermost shell.
(2mks)
Al(s) + 6H+ (aq) 2A13+ (aq) £B (g)
Al(s) +60H(aq)— AL(OH)Y(aq) + 21 O (g)
13. a) Wood ash is basic/ alkaline and would therefore react with aluminium
Utensils/amphoteric/ 2A(s) + 6H
+ (ag) 2A13+ (aq)) + 3 H () (2mks)
b) It is strong {/2 ) and not easily corroded/4 / Does not rust (1mk)
14. a) (C3H60O)N =116
(3x 12 + 6 + 16)n =116% ) Molecular formulae = 2(EH* O)
58n = 116 1) = GH102112)
N =116 = 2{/2) (2mks)
58
b)Percentage of Carbenl2x6x 100Q%/;) = 62.07 ¥/») Range (62.0% 62)
116

OR
3 x12x 100 (1/2) = 62.07 (1/2) (mark consequently)
58
15.  Cool the mixture to a temperature below96°C to form a liquid then start warming, Nitrogen
distils off a gas at 1960 (cool first) (2mks)
16.a)

Alkaline Formula Heat of combustionr ( Hc)kjmol?
Methane CHa - 890
Ethane CaH - 1560
Propane CsHs - 2220
Butane CaH1o - 28701 2880/
(Correct answer onlyve sign)
(award full mark if figure is not )
2220 - 1560 =660
15601 890 = 670
2220 + 650 = 2870
(Accept any value 2870)Any calculation (Imk)
b) r Hcis an exothermic reaction. (Imk)
17. a) | T Molten sulphur
b) Il T Superheated water / water.
18. a) 2HCI (aq) + Znck (aq) + H2 (g) {/») states)
b) 2H2 (g) + @2 (g —>2H0 (g) (Not L) {2 state)
19. Hydrogen, because it is lighter/ less denser / diffuses faster (2mks)
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21. W because its solubility decreases with increase in temperature
22. a) i) NO-3:03 =-6
..N=+5(5) (dono6t mar k f{lwmk)mul a)
ii) NO
O0=02..N=+2 (Amk)
b) Reduction ¥,) because the nitrogen ion in NQ@ains 3 electrons/p) to form the
nitrogen in NO. (Imks)
23.  The chloride form ions in water which conduct electric current. NO ions are formed in
methylbenzene /chloride exists in methylbenzene as molecules. (2mks)
24. A gas with a smell of rotten eggs is formegbHyas is formed / A greenish solution is formed?
Effervescence / A gas is produced / Black solid dissolves. (Imk)
25.  Dissolve the potassium sulphat&)in water, dissolvel(;) the lead carbonate in the nitric acid,
mix the two solutions(z) and filter {/,) off the lead sulphate precipitate//
Dissolve lead carbonate in nitric acid add solid pb&@@ filter off (max 12)//
Dissolve this in HN@and add solid pbCg£and filter off the precipitate.
26.  Enthalpy of neutralization between €8aOH g and NaOHaq)is lower than that between HCI
agq)and NaOH because GI€aOHaq)is a weak acid which does not dissociate fully in water
thus some of heat produced is used for dissociation fully dissociated and partially dissociated.

(2mks)
27. Ca (OH) 2 (aq) forms white precipitate (1/2) witbZ Can be observed NaOH(1/2)(aq)
does not form a precipitate. (Imk)

28. a) Structural formula

H H H H Butani 1 01 Buti 2- 01

I I I I Butanr2-01(/,)

H,, C, C, CiA C, OH(Y,) Butanol
I I I I But-01-01

H H H H
b) 2CH; CH, CH, OH+ 2K —» 2CH,CH,CH,CH,OK"*(I)+H(g)
2SH90OH + 2K —2C,H,OK + H, (1mk)
29. a) Yield would increase (3) sincer H us position/ thus increase in temperature shift the
equilibrium to the right .Since H is positive {/2) (1mk)

No effect (1/2) volume on the left (1/2) is the same as on the/ngiles on left same as moles
on the right.(1mk)

30. a) 100g of Pa— 50g if Pa— 25g Pa —»12.5 (Q)

3t Y2 =81(1/2) t=1/2 = 27 days (1/2) (2mks)
b) Mass number 233 (1/2)
Atomic numbeii 92(1/2) (Imk)
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CHEMISTRY MARKING SCHEME
PAPER 233/ 2 K.C.S.EL995

1. a) Kand N because they are in the same group OR loses 2 electrons/same nhelo&oas sins

the outer energy level (2mk)
b) L2020R L.O (Imk)
c) L, because it has 7 electrons in its outermost energy level (2mk)
d) M, Because its ionic radius is bigger than atomic radius so its tendency to iloesetrons is
high
(e) M and N arc in the same period. Across the period ionic radius decrease due to increase in
nucl ear charge OR nuclear charge of N is g
increase in repulsion of electrons (2mks)
2. (@) (i) Liquid P concentrated sulphuric acid (1 mk)
Solid Q Aluminium (l11) chloride OR AICE (1 mk)

(i) Anhydrous calcium chloride or fused calcium or lumps of calcium chloridé mk)
(ii)) The blue litmus paper turned because the HCI(g) that does not react with the aluminum
dissolves in the water making it acidic. (2mks)

(b) (i) NHs + HCI (g)® NH4 CI(g) (1 mk)
(i) HCI (g) + NHa () ® NH4CI (g) (¥2) Penalize % for wrong states)
Moles of HCL =200 Y2 = 0.00833 %2 moles HCI
24000
0.00833 moles HCI = 0.00833 moles NH
NH4Cl =14 + 4 + 3.35 = 53.5g %
(0.00833) (53.5) = 0.446 g (answers must be to 3dp)
CH3OH + 30® CO, + Heat (penalize ¥z if wrong unit for answers)
( 3mks)
3. (@) 2CHOH(g) + 30Q(g) ® COz (g) + 4H:0(9)
(b) (i) 22.9871 22.11 = 0.87 g methanol
RFEMCHOH= 12+3+17=32(%)
0.87 (¥2) =0.02718 ( %2 ) moles OR 0.02719 moles

Temprise =27 20=7 (%) (2 mks)
(i) Heat change # H=500x 7 (%2 ) x 4.2 = 14700j ( ¥2) if unit missing)
(2 mks)

(iif) 0.027 moles = 14700J
1 mole = [14700] x [1] = 544.4 kjmdl
[0.027] [1000]

[14700]= 540.7 kjmot*

[0.022718]
(c) This value is lower than the theoretical value because some of the heat is lost
to the surrounding because apparatus is not shielded. Some more heat is also lost to the
apparatus. Incomplete combustion of methanol (2 mks)
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4 (a) (i) Sulphur dioxide REACTION PATI) (1mk)
(i) 2 cuFeS(s) + 40 (g) ®2FeO(s) + CuS(s) + 3SQ(g) (1 mk)
(iii) Fe? (1 mk)
(iv) P is carbon dioxide/carbon monoxide (1 mk)
(v) Reductiori oxidation (Redox) reaction because>Ous reduced to Cu vile coke to CQ(g)
(2 mks)
(b) Guto /> >3
Pure copper (1/2 )
*] L
e

\S Ss t e
Dagrom (1) il s
(c) 1 mole of CuFeS =1 mole Cu
210kg Cu = OR210x 183.5x 100 or mass Cu in cores320 x 63.6=

63.5 810 183.5

%Cu =210x 100 = 74.9%
280

3.3 moles of Cu(s) = 3.3 mol€&uFeS2

CuFeS=635+56+64=1835¢g

=183.5x 3.3 =605.6 x 1§

Purity =605.6 x 1000 x 106 74.75%
810 x 1000
(d) Acid rain may from due to presence of23@) and CQ (g) dumping of the waste like the slag
prevent vegetation growtiarge gullies left after the ore is excavated destroys the environment

(Do not accept presence of heat) (1 mk)
\ .

\
h i
5. (a) e ;ﬁ)@;‘[ e i

) i~ 1§ — iube
’-\ — iy dore [l

\
Filtrote X /V

= 'JS“\\.A_,.n -
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(i) Zn?* (aq) + 4NH (ag)®[Zn (NH3)*
(iv) Brown coloured gas OR reddish brown (2 mk)
(v) Addition of anhydrous or white S copper (ll) sulphate which turns blue in presence of water or
cobalt chloride paper which turns pink (2 mk)
(b) (i) One of the salts in R is not soluble in water because a residue is formed on addition of
water (2 mks)

(i) COs* because CgXg) is produced on addition of acid (2 mks)

(i) PbZ(aq)
(c) Zinc nitrate (2 mk)
Lead carbonate (Imk)
6. (a) (i) Bitumen, it has highest B.P (2 mks)
(ii) Fractional distillation. During the distillation petrafould distil off at 178 and
diesel could distil at 35C (2 mks)

(iif) Each component is mixture of hydrocarbons which have different boiling points

(iv) Methane CH(g)
Ethane GHe
Propane GHs
Butane GH1o
(b) Burning it in limited amount of air will produce carbon monoxide which is poisonous
(2mks)
(c) Manufacture of tar used in tarmac/ sealing of roofs (Imk)

7 (@) (i) Liquid L is water
(i) Black copper (1) oxide changes to reddish broecause it is reduced to
copper by ammonia ( Imk)
(i) 2NH3 (g) + 3CuO(s)  3Cu(s) + N(g) + HO(l) (2 mk)
(iv) I 2 moles NH & 1mole N2
320cnNHs &320= 160cn?
2
Il Moles of Nk =320=0.133
24000
2 molesof NH3 = 3 moles CuO
Moles pf CuGi 320x % x 3 5= 0.02 moles
RFM OF CuO =63.5+ 16 =79.5
Mass of CuO=0.02 x 79.5g = 1.59¢ (8mks)
(v)  The excess ammonia from the reaction dissolves in the water in the beaker to form
ammonium hydoxide which is a weak alkali or base of pH about 10. (2 mks)
(b)  The burning splint would be extinguished (1 mk)
(© Because it is cheaper and ammonia is made from nitrogen (Imk)

© GATEPASS REVISION KIT



K.C.S.E 1996 CHEMISTRY MARKING SCHEME
PAPER 233/1
1. Air is less @&nse than carbon dioxide and so it enters the polous pot faster than carbon
dioxide out of it. This sets up a higher pressure; in the pot and the level rises as shown:

2. PIVi=RV20R V1 =V (Charl esd6 Law)
I2 I2
Vo= P1ViT1 V2= 250x315
TP 300
= 750x250 x315 =262.5
300x 750
3. a) Moles of Zn =196 0.03
65.4
Holes of HCL =100 x 0.2 = 0.02
1000

Nine was in excess

b) Moles of B produced = 0.01
Volume =22.4 x 0.01 = 0.224 litres or 224 tm

4. a) increase in temperature would lower the yield of Nitrogen, this is because the reaction is
exothermic and equilibrium shift to the left.
Energy
Reactants C“*A\\’s“l
Qvodtut_b
!
=S
Reaction path =
5.
N Rz
(%>
It has a lone pair of electrons which it usefoton a dative bond with H ions  (1mk)
6. a) G

b) E
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7. a) U-V  Light/ sunlight

TS T rr
b) T—f—|c—H |H—|&|% H
H H H H H H

Sulphur dioxide, it reacts with limewater being an acid gas

Add solid hydrogen carbonate; @EOOH produces effervescence; while {LH>CH>OH does

not (Accept any other carbonate that behaves

10 The ionicend lowers the surface tensions of water , facilitating mixing while theiooic end
(non-polar end) mixes with grease, dislodging it from the fabric.

11.  Number of neutrons =1

Number of electrons=1

© ®

12 2mgs)+ O2(g) —»MgO )
3Mg) + N2 @) =>MgsNo)
13. |, production of carbon dioxide or carbon is oxidized to its highest oxidation number/
carbon dioxide cannot burn further or carbon dioxide cannot burn further or carbon monoxide
can burn further.
14. Increase in pressurmould shift the equilibrium to the left; since in pressure favors the reaction
will produce less volume of gas.
15. a) X, both energy levels are full i.e 2:8 outer energy level full/has octane
structure/inert gas structure.
b) ) WandY
(i) YW = 4 . .
16 L; CJ\Qf( ‘//.) )

Lnk :: Y = : T i
Zodun. |2 Nz~ ey
L le — T S -

17.  Oxide Highest oxidation Number P, Oz
C207
18.  Sodium chloride will remove Pb from the insoluble pbC12. This affects the value of the cell
voltage.
19. a) The energy change that takes place when one mole of the compdanded from its
constituents elements in their state
b) 3x-286 = 2%394-(277)
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858 + 788+ 277 = 11369kjmol
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20.

21.

22.

23.

24.

25.

26.

29.

1

I LJ l e
;j};.ruz & 2o [ Vo Bigciic Boe. ; oy (.
Source of radiation R Yeik| “[

For electric or magnetic field
For showing hova andb are attracted
For showing hova stopped by papeb, by metal foil.
a) The colourless solution would turn brown, chloride displaces iodine from iodine
solution
Co@ + 2lagy — > C (aq) + 12aq)

b) Covalent, because elements are-nwetals

a) Li(s) + 2HL] O(s}—— 2l (aq)
b) Potassium is very reactive; and so the reaction is likely to be very violent
Dissolve in water, filter to remove lead carbonate as a residue, evaporate filter to saturation anc
allow to cool. Crystallization to take place. Filter the crystals and Bwaporate to dryness.
a) H2S because it is oxidized by losing hydrogen/oxidation number s us increased from
to 0. CI2 is reduced form O ta.
b) Theoretical yield of S = 2.4200 =3.2g
75
Mole of H2S(g) = Moles of S(s) 32 = 0.1mol
32
Monomer CH2 = TH

CH
R.M.M of monomer = 36+3+14 =53
No. of monomer 5194
53
€) (i) Iron (Il) nitrate solutioni turns lead acetate paper black/give yellow solid wgks
amphoteric/soluble both acids and bases.
CO(g) + Pb@) ——Ph(s) + Cglg)
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CHEMISTRY MARKING SCHEME K.C.S.E 1996
PAPER 233/2
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(2 mks)
(2 mark)
(1 mark)
(2 mark)

7a

0.02 moles

(Imark)
(2 mark)

0.004 moles

40x 2

1000

(i) Thiosulphaté hydrochloric acid is in excess

1000

| Moles of thiosulphate 20 x 0.4
Moles of hydrochloric acid

7-28 seconds
54 56 seconds

2

10
Cross should be viewed from the same position

Same across should be used in each experiment
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(Answers should also be read from the graph concentration in part Il is half that of part I)

c)

b



(i) MnO2 is reduced
In MNO2 Mn has oxidation +4 where as on MnCI2 it has oxidation number +2

(2mks)
(i) To remare HCL fumes/ absorb as/spray (1 mk)
b) ) X- Oxygen (do not allow chlorine) (Imk)
Y- Hydrogen (Imk)

(i) Water is a poor electrolyte when HCL gas dissolves in form hydrochloric acid
which is an electrolyte.

(2mks)
(i)  40H-(aq)— O2(g) +2H20(l) +4e
OR
4H+ (ag+4e —— H2(Qg) s (Imk)
b) 0) X-Oxygen (do not allow chlorine) 1mark)
Y- Hydrogen (Imk)
(i) Water is a poor electrolyte when HCL gas dissolves in form hydrochloric acid
which is an electrolyte. (2mks)
(i)  40H-(agy——> 02 (g) + 2H20 (I) + 4e
OR
According to the equations the gases are produced in the rati (2mks)
02: H2=1:2 (2mks)
3. a) 0) Bauxite (Imk)
(i) Iron (Il) Oxide/ silicon (1V) / silicon dioxide/ silica (Imk)

b) (I) T >

mnemas
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f)
9)

(i) l. It is uneconomical/ expensive, because a lot of energy is required
to produce thifigh temperature.
I. Addition of cryolite

(i)  The melting point is below 8000C.

(@3] Quantity of electricity = 40,000 x 60 x60 coulombs.

3x96, 500 coulombs of produce 27g of Al

40,000x 60 x 60 x27

3x 96,500x 1,000
= 13.4kg.
a) C=6, H=1, Na= 11, Ne = 20.
b) Cat+ 2,8,8
p32,8,8

C) -259 + 273 = 14k.
d) Red phosphorus this is because it has a higher melting point.
e) The one of atomic number 24 because it is claséhe R.A.M (24.3) that means it
contributes to R.A.M more than the other two (2mks)
Al4C3 (1mk)

The melting point of a magnesium is higher than of sodium because its effective nuclear chare |
higher/ it contributes mordextrons to the metallic bonding as compared to Na which
contributes/magnesium has 2 outer electron(+2) where as sodium has only one(+1) which can |
delocalized. (2 mks)

a)

b)

d)

a)

b)

i) C2H400. Its M.P is higher than 2Q
i) CsHiz and GH14
CeH14 has ahigher M.P therefore stronger van der waal force / intermolecular
forces.
iii) C3HsgO is more soluble in water than ChHbecause it forms hydrogen
bonds with water molecules OR because it is polar due to the presence
of OH / OH mixes with watefHydrogen bond if formed)

i) CsHs
1)) CiHg +60,—> 4 Ca+ 4 HO
i)

H H H H H H

i) Concentrated sulphuric acid /28 / Concentrated phosphoric acid.
Heat (160° 18C°C)

i) Saponification / Hydrolysis. (Imk)

i) Esters / fats (Imk)

i) Hygroscopic / Hygroscopy (Imk)

i) Deliquescent / Deliquescence (Imk)

iii) Effl orescent |/ efflorémlkgenceds
) Zn(OHY*,
ii) Cu (OHy?
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C) i) Fe O S H20
20.2 23.0 115 453
56 16 32 18
0.36 1.44 0.36 252
1 4 1 6
Empirical formula FeS©7H.0
Empirical mass = (56+3+64+7(18)) = 278
Formula FeS®@7H.O
i) 6.95¢g =6.95 = 026 moles
0.05 moles in 50cm3 =025 x 1000= 0.1
250
Concentration is 0.1 Mdl 6.95x1000
278 x 250
7. a) i) )] 18.8C (avoid 17.8C)
1)) Solubility at 1000C is 158 154 in 100cm
Maximum mass in 15 litres = 15415g.
i) Solubility at 23C is 98¢ in 1,000ckh

Moles of SO2 98=1.53
64
Moles of NaOH =2 x 1.53 = 3.06
Volume of 2M NaOH3.06 x 1000= 1,530cm
2
b) i) )] 4FeSe + HO = (), 2Fef) +8SQy
)  SOx(g) + H:SQw —»H2S207(10)
) H2S207¢) + H2O@o__, 2H2SCQu() OF (aq)
ii) ) Excess to shift equilibrium position to the right increases yield af SO
Or produces more S@ complete oxidation of SO
1)) Vanadium (V) oxide / platinum or2Ds / Vanadium pentoxide.
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CHEMISTRY PAPER 233/1 K.C.S.E 1997
MARKING SCHEME
- Iron wool turns or rusts due to formation of hydrated iron (Ill) oxide
- Level of water inside the tube rises to occupy the space left by oxygen
- Level of water in thdeaker will fall

- Kerosene floats on water therefore it continues to burn
- Carbon dioxide blanket covers the flame OR cuts off the supply of oxygen

Name of polymer | Name of monomer One use of the polymer
Polystyrene Styrene ( Phenylethene] Insulation, plastic pipes, Biros, Ari
rubber, care tyres manufacture of
Polymhyl chloride | Vinyl chloride Insulation of electric cables, plastic
Polychloethane (chloroethane) cups, pipes, making plastic tilgdast
polychoeroethane shoes, water tanks

- K*, / Na'/ (Lit) and CQ?*

- B

Give a reason

- B does not form scum / A forms scum
- B is soapless detergent

(@ - White solid/ white ring/ white substance
(b) - Nearer to HCI than to NH
NB. Not totouch the cotton wool

(@) - Time taken for a given mass of radioactive isotope to reduce to
Half
(b)  No.oft% =100=4
25
5=("2)*=M=80g
M
(a) CoHs =27
27n = 54
n = 2
MF = (CaH3)2= C4He
H H
I I
H-C- = - C-C-H
I I
H H
Alkyne/ Alkene

Depending on the structure
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9. (8 - Barium Sulphate (Ba&)p

(b) - BaSQe+ 2HCI ( a@)ySHBacCl
(©) - Changes from orange to green
10.(a) - Pb'(aq) +SQ*( aq) YasPb SO
(b) RFM of PbSQ@= 207 + 32 (16 x 4) = 303
0.63g pf Pb are iB03x 0.63
207
= 0.92g
11. - Aluminum chloride is covalent while magnesium chloride is ionic
12. - Tetrachlomethane/ carbon tetrachloride
Cl
I
Cl- C-Cl
I
Cl

13.(a) e@HT Bond breaking/ activation Energy
& 3M Energy evolved during reaction

(b) - eH= &H a2 H

14.(a) - Yellow solid formed/ yellow substance/ sulphur deposited
(b) - 25(9) + Ch( g )  Y2HCI(9) + S(s)
(c) - In afume cupboard/ in open air

- Both HS(g) and Gl (g) are poisonous gases (They have irritating/
pungent smell)}—

|

" ‘._ﬁg Inverted funnel (]

16. - 0.5x100 = 4000x 1 T2 = 55( 500 =62.5K
T2 500 400
PiV1 = P2V,
T1 T2
1 x 400 = 0.5x100
500 T2
T2 = 0.5 x 100x 500
400
To = 62.5 K
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17. -

18. (a)-
(b) -
(c)-

19. (&
(b)

© -

20. eH
eH

21. -

22. (a)

(b)
23. a)

24. a)

b)
c)

H2O(l) T It accepts a proton (H+) forward r x n
or HO: 1 it accepts a proton (H+) Backward r x n

Fe**
Oxidizing/ oxidation property
2Fe(OH}(s) Y F e 2(€) + 3H0(g) or (1)

Ca(OH)(ag) + Ca(HCQ)2( a q) VY2 aled)

Moles = Volume x Morality
1000
Moles of CG* = 90 x 0.01
1000
= 0.009 moles

It forms scum initially then producesather
All the C&* had not been precipitated.
Water was still hhard

500 x 9x 4.2
18900J
18900J produced y.6 x 38000
18900

= 12.06
(a) To generate stream which pushes out air
(b) The air would oxidize zinoxide no gas would be obtained
(c) Itis less than air

- Thermometer should not be dipped in the mixture thermometer be
at outlet point of condenser

- The direction of water flow is wrong/ condenser wrongly fixed

- Named flask used/ dNwater bath is used

- Boiling point/ Freezing point

- Density / refractive index

- period 3 / Third period

- Y3/ p®

; lonic radius is largé Atomic radius smaller

- Incoming electron repelled by electron in shell / energy level.

Cathode - Hydrogen

Anode - Oxygen

- It increases

- There would be an explosion potassium is very reactive.

- It would react with the solvent.

25.  TQRL/LRQT AND LRQT

26. a)
b)

-pb0O, ZnO, pb@ SnO,SnaAl>0O3
pb (OH® 4, ZN(OH} 4, ZN(OH 4, NapbOs,NaznQ,
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NaAlO,, NaSnQ
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b)

28.

H3O+

T
>
T>

X X
X X
A A AA
AR +
H G A H
A
X X

No. of moles of hydrogen H = 1%, =5 Moles
No. of moles of Nitrogen dioxide NO= 46
Relative molecular mass of NO =46
1 Mole of Ne =5x46
5 Moles = 309
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1)

i)
ii)

b)

i)
ii)

iv)

CHEMISTRY PAPER 233/2 K.C.S.E 1997
MARKING SCHEME.

C / GHydrogen is used as tineference electrodefEalue is 0.000 / standard

electrode potential. -
-2.90 P ;g_ (31(&;\&0 n)

/vaﬁ)'
wpt LAEA

iv)  2.38+0.34=2.72
OR

0.347 (-2.38)=2.72
i) CUs)y — CU?"(aq) +2e
OR
CU (S)+ e—>»> CU2+ (aq)
i) 0.2x5x 60 x 60 %2 0.2x5x 60 x 60 x63.5
= 3600 coulombs.
63.5g Cu requires 2x96500 2 x 96500
3600 C produce63.5 x 3600= 1.18gm
2 x 96500

i) Butai 17 ol

i) Propanoic acid

iii) Ethylethanoate.

i) CnH2n n = No. of carbon atoms

1)) 70(not 70g if g = %2 mk)

iii) CsHio; CheCH = CHCH:CH CHCH = Ci Chs

i) Step | éééééHydrogen
Step Il eéeéeéeé. . Hydr ogen chl oride gas
Step I'l'l éééé.. NaOH / soda I|ime [/ s

i)  2CH@+50@ —> 4CQ:(q+2H0

i) Environmental pollutant

It is not biodegradable / decomposed by bacteria.
G, H, L (/2 Mk if 2)
Reason = Have a 1, 2,2 eb6d respectively
Chlorides have a high M.P easily looses e,s / outer orla | have | ess t h:
HK or Mgs (not KH or smg)
J has strong covalent bonds / has a giant covalent / atomic structure / weak van der waa
between molecules.
+4 /4
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V) I T M.p of fluoride of G is higher because fluorine is more reactive than chldione$
stronger ionic bonds G than chlorine/Flourone is more electronegative
Il 7 reactivity of L is higher. Reactivity within metallic group increases down the group

and L is below H. L looses ebs easily [/
4. a) ) - To lowerM.P of NaCl from 806600°C hence reducing the cost of
production of Na.
(i) - Steel would react chlorine while graphite will not.
(i) - M.P lower than that of the electrolyte

- Less dense than that of the eleactrolyte

(iv) - To prevent the chlorine anddiam from mixing / coming into conduct/
prevent products from mixing.

(V) I Cathode Na+ (i) +¢ —— Na (l)

I Anode 2Ci(l) — Cly g +2e

® Manufacture of Na202, NaCN / alloy of Na + Pb to make T.E.L / Liquid Na

coolant in nuclear reactors / Napour used in extraction of titanium.
(b) To prevent from reacting with air and water.

o e S

it ————e femar o g s o

CowCauhahon 9 Pyva % o

- - ?
- e e . bt . 8 . ——_ o~ ——t | W Dol . W S T——

5 N 4 C ) 0 2, I+

(b) () 5.3x103 moldm3 (units not necessary/do not penalise)
Change in conc. = (94) x 103 = 5.6 x 103
Change in time = 3:0 =3.7min
Rate of reaction 5.6 = 1.51 x 103
3.7
(C) At high concentration the rate of reaction is high because the more particles in solution
collide at high frequency.
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(d)  Atlower temps; the particles have les K.e / frequency of callis@educed/ few
particles/ less activation energy.
(@) 0] Anhydrous /fused CaCl /CaO /quick lime
(i) To remove CQ—>2Fe Q (s)
(ii4Fe(s) + 302y
3Fe(s) + 202) —> Fe3 04y

(i) Argon /[ Helium// Krypton // Neon
(iv)  Providelow temperature so that semen does not decompose// destroyed (low temp.
tied with storage// decompose/destroyed.

b) (i) Conc. Sulphuric acid.

(i)
b)

(i) NaNQss) + H2SO4(y—> NaHS(s) + HNGg) //

NaNQzs) + H2SO4(ly—> Na2SQ(s) + 2HNQ
@iy To avoid decomposition of nitric acid by sunlight/light

Il Copper react with 50% Nitric acid to form colourlessNiaen NO react with ©

to form brown fumes of N©
1 mole NHa4NQ@is formed from 1 M of NH
80Kg of NhANOs is formed from 17Kg NH3
4800 Kg of NHNO3 requires 17x4800kg

80
= 1020Kg (penalise ¥ mk if units are missing or wrong.

a) () Toremove excess / unreacted HCL gas.

(i) S

2HCI(g) + Zn(s) — > ZnCl(s) + H(Q)
PbO(s) +H(@ —> Pb(s) + H20 (9g)
Mass will be lower at the end of the experiment because the combiredPO is
removed/reduced.

0) | To produce HCI gas /H¢g

Il To oxidize HClg) to chlorine gas/produce chlorine gas.

(i) Sodium hypochlorite/ NaOCI / Sodiurhlorate

(i)  Kill germs /disinfectant/antiseptic
MgCl. requires 2 mol of Ag.NO3

Moles of MgCh =1.9 =0.02

95
Moles of AQNO3 =1.9x2=0.04

95
R.F.M of AgNO3 = 170
Mass of AgNO3 = 1.9x2x170 =0.04x170

95
= 6.8 gm
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CHEMISTRY PAPER 2331 K.C.S.E 1998
MARKING SCHEME
1. (@-234U Y 230Th + 4He
(b) - Gamma rays will penetrate through the walls of the container and causes damage

2. - Add water to the solid mixture A dissolves while B does Not
- Filter the mixture
- Evaporate the fitate to dryness

3. Advantage
- Prevents knocking engines
- Prevent premature ignition
- Increase the Octane rating (Number)

Disadvantage
- Poisonous lead or lead compounds are released into the environment/
pollutes the atmospheres

4, (@) ‘Al(s) ‘ Al®*(aq) ‘ Fet*(aq) ‘ Fe(s) ‘
EMF =FEk EO
= (-0.44)i (-1.66) = 1.22V
(b) - 1ltis always on the left cell rep

- Correspond on iron/ element lower in E.C.S of the two
- Has less negative

5. @ -D
(o) -E
6. ALT 1
CxHy + O x COz +Y/2 H30
XCO2 Y2 H20
3:52 1:44
r:3.52=0.08 1.44=10.08
44 44
=0.08=1 0.08=1
0.08 0.08
X=1Y>=1
=E.F=Chy=2
E.FM =14
N=56 =4
14

M.F. (CH)a = Cs4Hs

Mass of C =12 x 3.52 = 0.96
44

Mass of H=2 x 1.44 = 0.169g
18
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Moles of C = 0.96= 0.08

12
Molesof H =0.16=0.16
1
Ratio 0.08 : 0.16
0.08 : 0.08
1 2
EF ) CHy
N : 4

MF = (CHe)a = Cs Ha

7. (@ SG*
NH4*
(Acc. Sulphate ions, ammonia ions)
(b) From ammonia and sulphate based fertilizer

3. FeCb oxidation No. of Fe increase from +2 to +3
Or oxidation No. of Cldecreases from 0 td

4, (a)T Rxn where the rates of forward and backward rxns are the same
(b) T The mixture becomes more yellow reasons: The equilibrium Position
Shifts/ moves to thaght since more OHions have been added

5. 16N
15P
6. (a) In Diamond all the €atoms are joined together by covalent in a three dimensions
(371D) structure/ Tetrahedral structure thus very hard
(a) The G atoms in graphite are bonded in layers/ hexagoraltsta 6 s, t hos e t
over one another easily.
7. Strong acid- one which is fully dissociated when in water e.g HCI, Hi, Hi, HBr
Weak Acid: one which is partially dissociated when in water e.gOCHDH
8. (a) Because concentration of Cis high at the beginning and decreases as the ions are

discharged during electrolysis
(b) CW#* (aq) + 2e = Cu(s)
9. (a) Ethanol

H H H
I I I
H - C - C - OH
I I
H H
(b) Propanoic H H =0
H- I - 1 - C—__
c- C - OH
I I
H H

(c)1 Ethylpropanoate
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10. (@) () -F
(i) -1
(b)

11.  CHa(g) + Ck(g) \4 CHsCI(g) + HCI(g)

H
I
H- C - H + Cl-H YTCI + H-CI
I
H
414 + 244 = 326 + 431
BBE 658 BFE 757
®eHd = BBET BFE =658 758=-99KJ

ALT2
4(414) + 244 = 3(414) + 326 + 431
BBE 19007 1999 =-99KJ

12.
Solvent front
A
. O
A
Kk | m
Brand of juice

13. ALT1

RMM of (NH2) CO =281 4+ 16 =60
NH3? : (NH2).CO
2 X 17kg 60kg

680 kg =60 kg x 680 = 1200Kkg
2x17
ALT 2
Moles: 6800009 = 40,000 moles, 40,000 = 20,000 moles
17
Mg = nx R.F.M
20,000 x 60
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

1200000g
1200kg
ALT 1
- Add dilute HNQ to the carbonate
Allow the rxn to go to completion
- Add excess dilute HCI to the mixture

- Filter

. C()+0Q(s) NFO
I 2CO(Q)+O g) YgR2 CO

@) Polystyrene or polyphenylethene
(@  Zinc/Zn
(b)  Zn (NHs)2*

P+ P Vol is constant

T
760= P> P> =760 x 373= 1038 £ mmHg
273 373 273

Sting from a bee contains an acid which causes irritation Nal€i@g alkaline
neutralizes the acid

R- Melting/ fusion
V- Boiling/ vaporization
W i Condensation/ liquefaction
U- Freezing/ solidification
Vv, I, L1

Butane
H H H H
I I I I
H- C-C -C-C -H
I I I I
H H H H
(i) The Cd, Mg?* ions in water are exchanged with'Nans in the permutit
(ii) By passing a solution of Conc. Sodium chloride through the Column
(i) Provides C&' required for teeth and bones formation
It coats lead pipes insides hence preventing pesgbning

X+4¢2)=-1
X7 8=1
X=7
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CHEMISTRY PAPER 233/ 2 K.C.S.Ei 1998
MARKING SCHEME
1. ()1 To a sample of the ore add dilute sulphuric acid or hydrochloric acid (I) and warm (%2
)
- Filter the mixture (%)
- To a portion of the filtrate, addodium hydroxide or ammonium hydroxide
drop wise until in excess (Y2)
- Formation of the dirty green precipitate (%2 ) OR
- To a portion of the filtrate, add sodium hydroxide or ammonia hydroxide
drop wise until in excess (I) formation of brown preci@tayz ) shows
presence of Fe(12)
(b) () Mass of oxygen = 13.3012.66 = 0.64(g) ( %2)
Mass of iron =12.66 10.98 =1.68 (g) (%)
168 = 0.03 0.64 =0.04
52 16
Rate of moles Fe: O = 3:4( %2)
Molecules formula = F©a4(l)
(i) Fe04( S) + 4CO(s2g Y3Fe(s) + 4cCO

() Oxygen ( %2), water ( %2)
(i) Galvanizing, painting, electroplating e.t.c

(d) Seawater contains ions (1), which accelerate the rate of corrosion

2. (a) (i). Polymerization
(i) Substitution (I)(accept chlorination)
(b) (i) distillation
(i) T Sodium metal disappears/ dissolves/ clarts around (%2)
- Bubbles of a colourless gas/ effervescence ( %2 ) beaker become warm
Sodium metal reacts with ethanol to produce hydrogen gas (I)
The reactions exothermic/ heat is evolved
(i)  Fuel/gasoline
- Solvent
Starting material for manufacture of P.V.C, etheneglycol e.t.c
Skin disinfect/ antiseptic
- In thermometer/ in making alcohol thermometers
(c) (1 Name:Propane
Structural formula
(i) Brominewater is decolourised (I) because is unsaturated (I) or has a double bond

(i)  CsHs(g) +50(g) 3CQ(q) + 4H0(1)

3. (@ (@) Fractional distillation
(i) Neutralization
(b) - Electrolysis of brine
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(c) - High pressure brings the molecules eldsncreases the concentration of gas molecules
(DThe pressure shifts the equilibrium to the right hence the yield of ammonia ( product)
increases.

(d) 2NHs (9) + H:SQu (aq) (NH:) 2SQy(aq)

(e) Platinum or Rhodium

Reagent

Water (%2 )Oxygen (¥2)
() Ammonium nitrate / NENOs
(9) Fertilizer

4. (a) Remove oxygen (I) which could react with the element to form an oxide
(b) absorb excess chloride
- Absorb moisture from the atmosphere
(c) Sodium chloride has a high meltipgint (I) and the burner flame
Temperature is not able to vaporize sodium chloride
(d) Calcium oxide OR quick lime/ CaO
(e) 2P(s) + 3Clg) 2 PCH(g) R+ 6Ck (g) 4 PCH(I)
(f) 7 Heat the mixture
- Aluminium chloride sublimes
- Cool to obtain alunmium chloride
- Sodium chloride is left in the vessel
5. (a) (i) - Scale (1)
- Plotting all points correctly (1)
- Curve (shape)
(i) 0.188i 0.12 =0.068 mol (I)
Therefore mass of hydrated copper (ll) sulphate
=0.68 x 250 =179

(b) (i) Moles of AQNQ = 0.1 x 24.1=2.41 x 1D

1000
(i) Moles of NaCl = Moles of AgN®
=241 x 16
(i)  Moles of NaCl in 250crh= 2.41 x 16 x 250
25
241 x 17

(v R.F.M NaCl=23+35.5=585
Mass of NaCl irbcnm?® = 2.41 x 162 x 58.5
=1.41g
(V) Mass of water = 5.3 1.41
=3.94¢g
(vi)  3.94 of water contains 1.41g of NaCl
100g of water = 1.41 x 100
3.94
=35.7
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6. (a) ()

To get uniform mixing of the reagents hence uniform distribution
of heat

(i) H*(aq) + OH(aqg) HO(l) OR
HsO*(aqg) + OH(aq) 2HO(I)
@y L Complete neutralization takes place
Il. Yiand Yz reactions is tacking place producing heat
Y3z and Yz reaction has come to an end, the reaction mixture
is cooling/loss of heat to environment
(iv) L
T=30.97 24.5=6.4C
H=200x 6.4 (I) x 4.2 =537 joules
Il. moles of NaOH =100 x 1= 0.1 moles
1000
0.1moles = 5376 joules
therefore 1 mole £376
0.1 x 1000
= 53.76 Kj mot*
(V) Lower (1), ethanoic acid is partially ionized. Some energy is used
to change the un ionized molecule into ions.
rpeao¥\;“ (b(ao Wag T He b aq,j
Energy
by Ve
[ & — Yot aq,.
—> fredvcts
Reaction co-ordinate
7. (a) (i) S and W
(i) T,UV
(b) () V(l) it is the only elemenivhose boiling point is below 298K
(i) \Y
(©) () T(NO3)3
(i) 2S +U QU

(d) lonic (I) T. Is a metal while U is a nemetal (*2). Therefore T loses

elect

(€) (i)
(i)

rons to U. T is electropositive while U electgative. (¥2)
Cathode
Hydrogen (I)
Anode
Oxygen (1)
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CHEMISTRY PAPER 233/1K.C.S.E 1998
MARKING SCHEME
1. (@-234U Y 230Th + 4He
(b) - Gamma rays will penetrate through the walls of the container and causes damage

2. - Add wate to the solid mixture A dissolves while B does Not
- Filter the mixture
- Evaporate the filtrate to dryness

4, Advantage
- Prevents knocking engines
- Prevent premature ignition
- Increase the Octane rating (Number)

Disadvantage
- Poisonous lead or lead compoundsrateased into the environment/
pollutes the atmospheres

4, (@) ‘Al(s) ‘ Al®*(aq) ‘ Fet*(aq) ‘ Fe(s) ‘
EMF =FEk EO
= (-0.44)i (-1.66) = 1.22V
(b) - 1ltis always on the left cell rep

- Correspond on iron/ element lower in E.C.S of the two
- Has kss negative

5. @ -D
(o) -E
6. ALT 1
CxHy + O x COz +Y/2 H30
XCO2 Y2 H20
3:52 1:44
r:3.52=0.08 1.44=10.08
45 44
=0.08=1 0.08=1
0.09 0.08
X=1Y>=1
=E.F=Chy=2
E.FM =14
N=56 =4
14

M.F. (CH)a = Cs4Hs

Mass of C =12 x 3.52 = 0.96
44

Mass of H=2 x 1.44 = 0.169g
18
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Moles of C = 0.96 = 0.08

12
Moles of H =0.16=0.16
1
Ratio 0.08 0.16
0.08 : 0.08
1 2
EF : CH>
N : 4
MF = (CHz)a = C4 Hs
7 (@ SG*
NH4*
(Acc. Sulphate ions, ammonia ions)
(b) From ammonia and sulphate based fertilizer
25. FeCb oxidation No. of Fe increase from +2 to +3
Or oxidation No. of Gldecreases from 0 td
26. (a)i Rxn where the rates of forward and backward rxns are the same
(b) T Themixture becomes more yellow reasons: The equilibrium Position
Shifts/ moves to the right since more €bhs have been added
27. 16N
15P
28. (a) In Diamond all the Catoms are joined together by covalent in a three dimensions
(371D) structure/ Tetrahedratructure thus very hard
(b)) TheGat oms i n graphite are bonded in | ay
over one another easily.
29.  Strong acid- one which is fully dissociated when in water e.g HCI, Hi, Hi, HBr
Weak Acid: one which is partiallissociated when in water e.g. §FOOH
30. (a) Because concentration of Cis high at the beginning and decreases as the ions are
discharged during electrolysis
(b) CW#* (aq) + 2e = Cu(s)
31. (a) Ethanol
H H H
I I I
H - C - C - OH
I I
H H
(b) Propanoic H H =0
H- I - 1 - C—__
c- C - OH
I I
H H

(c)1 Ethylpropanoate
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32. (@ (@) -F
(i) -1
(b)

33.  CH(g) + Chk(9) \4 CHsCI(g) + HCI(g)

H
I
H- C - H + Cl-H YTCI + H-CI
I
H
414 + 244 = 326 + 431
BBE 658 BFE 757
®eHd = BBET BFE =658/ 758 =-99KJ

ALT2
4(414) + 244 = 3(414) + 326 + 431
BBE 19007 1999 =-99KJ

34.
Solvent front
A
. O
A
Kk | m
Brand of juice

35. ALT1

RMM of (NH2) CO =281 4+ 16 =60
NH3? : (NH2).CO
2 X 17kg 60kg

680 kg =60 kg x 680 = 1200Kkg
2x17
ALT 2
Moles: 6800009 = 40,000 moles, 40,000 = 20,000 moles
17
Mg = nx R.F.M
20,000 x 60
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

1200000g
1200kg
ALT 1
- Add dilute HNQ to the carbonate
Allow the rxn to go to completion
- Add excess dilute HCI to the mixture

- Filter

L CE)+Q(s) NFO
Il 2CO@+Q(g) Y2 CO

@) Polystyrene or polyphenylethene
(@  Zinc/Zn
(b)  Zn (NHs)2*

P+ P Vol is constant

T
760= P> P> =760 x 373= 1038 £ mmHg
273 373 273

Sting from a bee contains an acid which causettion NaHCQ being alkaline
neutralizes the acid

R- Melting/ fusion
V- Boiling/ vaporization
W i Condensation/ liquefaction
U- Freezing/ solidification
Vv, I, L1

Butane
H H H H
I I I I
H- C-C -C-C -H
I I I I
H H H H
(i) The Cd, Mg?* ions in water are exchanged with'Nans in the permutit
(ii) By passing a solution of Conc. Sodium chloride through the Column
(i) Provides C&' required for teeth and bones formation
It coats lead pipes insides hemreventing lead poisoning

X+4¢2)=-1
X7 8=1
X=7
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CHEMISTRY PAPER 233/ 2 K.C.S.Ei 1998
MARKING SCHEME
8. (a)T To a sample of the ore add dilute sulphuric acid or hydrochloric acid (I) and warm ( %2
)
- Filter the mixture (%)
- To a portion of tk filtrate, add sodium hydroxide or ammonium hydroxide
drop wise until in excess (Y2)
- Formation of the dirty green precipitate (%2 ) OR
- To a portion of the filtrate, add sodium hydroxide or ammonia hydroxide
drop wise until in excess (I) formation &irown precipitate ( %2 ) shows
presence of Fe(12)
(b) () Mass of oxygen = 13.3012.66 = 0.64(g) ( %2)
Mass of iron =12.66 10.98 =1.68 (g) (%)
168 = 0.03 0.64 =0.04
52 16
Rate of moles Fe: O = 3:4( %2)
Molecules formula = F©a4(l)
(i) Fe04( S) + 4CO(s2g Y3Fe(s) + 4cCO

() Oxygen ( %2), water ( %2)
(i) Galvanizing, painting, electroplating e.t.c

(d) Seawater contains ions (1), which accelerate the rate of corrosion

9. (a) (i). Polymeization
(i) Substitution (1) (accept chlorination)
(b) (i) distillation
(i) T Sodium metal disappears/ dissolves/ clarts around (%2)
- Bubbles of a colourless gas/ effervescence ( %2 ) beaker become warm
Sodium metal reacts with ethanol tmguce hydrogen gas (I)
The reaction is exothermic/ heat is evolved
(i)  Fuel/gasoline
- Solvent
Starting material for manufacture of P.V.C, etheneglycol e.t.c
Skin disinfect/ antiseptic
- In thermometer/ in making alcohol thermometers
(c) (1 Name:Propane
Structural formula
(i) Bromine water is decolourised (I) because is unsaturated (I) or has a double bonc

(i)  CsHs(g) +50(g) 3CQ(q) + 4H0(1)

10.(a) (i) Fractional distillation
(i) Neutralization
(b) - Electrolysis of brine
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(c) - High pressure brings the molecules closer/ increases the concentration of gas molecule
(DThe pressure shifts the equilibrium to the right hence the yield of ammonia ( product)
increases.

(d) 2NHs (9) + H:SQu (aq) (NH:) 2SQy(aq)

(e) Platinum oRhodium

Reagent

Water (%2 ), Oxygen (¥2)
() Ammonium nitrate / NENOs
(9) Fertilizer

11.(a) Remove oxygen (I) which could react with the element to form an oxide
(b) absorb excess chloride
- Absorb moisture from the atmosphere
(c) Sodium chloride has a high melting point (I) and the burner flame
Temperature is not able to vaporize sodium chloride
(d) Calcium oxide OR quick lime/ CaO
(e) 2P(s) + 3Clg) 2 PCH(g) R+ 6Ck (g) 4 PCH(I)
(f) 7 Heat the mixture
- Aluminium chloide sublimes
- Cool to obtain aluminium chloride
- Sodium chloride is left in the vessel
12.(a) (i) - Scale (1)
- Plotting all points correctly (1)
- Curve (shape)
(i) 0.188i 0.12 =0.068 mol (I)
Therefore mass of hydrated copper (ll) sulphate
=0.68 x 250 =179

(b) (i) Moles of AQNQ = 0.1 x 24.1=2.41 x 1D

1000
(i) Moles of NaCl = Moles of AgN®
=241 x 16
(i)  Moles of NaCl in 250crh= 2.41 x 16 x 250
25
241 x 17

(iv) R.F.M NaCl=23+35.5=58.5
Mass of NaCl in 5¢ci= 2.41 x 102 x 58.5
=1.41g
(V) Mass of water = 5.3 1.41
=3.94¢g
(vi)  3.94 of water contains 1.41g of NaCl
100g of water = 1.41 x 100
3.94
=35.7
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13.(a) (i) To get uniform mixing of the reagenhence uniform distribution
of heat
(i) H*(aq) + OH(aqg) HO(l) OR
HsO*(aqg) + OH(aq) 2HO(I)
@y L Complete neutralization takes place
Il. Yiand Yz reactions is tacking place producing heat
Y3z and Yz reaction has come to an end, teaction mixture
is cooling/loss of heat to environment
(iv) L
T=30.97 24.5=6.4C
H=200x 6.4 (I) x 4.2 =537 joules
II. moles of NaOH =100 x 1= 0.1 moles
1000
0.2moles = 5376 joules
therefore 1 mole £376
0.1 x 1000
=53.76 Kj mot*
(V) Lower (1), ethanoic acid is partially ionized. Some energy is used
to change the un ionized molecule into ions.

Energy

) 1 Naot,, ¥ Feta

Reaction co-ordinate

AN

14.(a) (i) S and W
(i) T,UV

(b) () V(l) it is the only element whose boiling point is below 298K
(i) \Y

() () T(NO3)3
(i) 2S + U QU
(d) lonic (I) T. Is a metal while U is a nemetal (*2). Therefore T loses
electrons to U. T is electropositive while U electronegative. (¥2)

(e) () Cathode

Hydrogen (I)
(i) Anode

Oxygen (1)
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b)

10.

11.

CHEMISTRY PAPER 233/1 K.C.S.E 2000
MARKING SCHEME
a) Mass increases because oxygen combine with copper metal

b) Mass decreases it decomposes into gases that escape.
a) 2H"+2e —— Hag)
b) Mg (s)
a) Ammonia gas
b) Filtration/precipitation/Crystallization
C) 2NaHCQ (s) Na NaoCOz5) + COp (g)+ H20 (g
a) g = It 1.5x15x60C
=1350c
b) Alt. 1 Alt 2
1350=0.6g of M M=Qx M
3 x 96500 0.26 =1350x M
=0.26 x 3 x 96500 96500 x 3
1350
=55.76 M= 0.26 x96500 x 3
1350
55.76
a) T9+ X @ — Tan X
b) SXTU

Add excess CU to HN& filter the mixture, add excess soluble carbonate, filter to obtain
residue. Or add CU toa3Q; + and warni (not a must), filter the mixture then add soluble
carbonate, filter the residue. Or Heat CU in Oxygen to get CU, dissolve in an acid, filter add a
soluble carbonate to soluble carbonate to the solution, filter to get the residue

It is light/less dense

Its inert/noble/unreactive/rare gas/not flammable

Crystals of KCLQ come out because at%83 the solution is saturated with KGJOCooling

causes crystallization. All KNEDR KCIOs forms solid  (469) 31g. KNQ do not form solid

a)

]
CHz;CHCH: orH—C— f—
H H H

Propane or prop 17 ene

a) H Ca CQ/ calcium carbonate / limestone/manila chips J CaO/Calcium oxide/quick lime
b) As a fertilizer/for liming living furnaces / raising s@H/ Manufacture of
CaG/Ca(HSO3)/Ca(OH)/Absolute alcohol.

Alt 1 Alt. 2
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Molarity of NaOH =4 = 0.1M H2S04(aq) + 2NaOH(aq) Na2S04(aq) +H20(l)

—

Moles of N&®OH =20 x 0.1 Molarity of NaOH =4 = 0.1M

1000 40
= 0.002 MaVa = 1max8 =1
mbVb 2 01 x20 2
moles of H2S0O4 = 0.001
8cm3 = 0.001 Ma = 0.1x20
1000cm3=" 8 x2
=0.123M =0.125M

12.

13.

14. a) Cation Ad or Mg?*

Anion SO42
b)  B& @+ SO4 @)~ > BaSQ

15. Luminous Noni Luminous
- Its sooty or Smokey - Not sooty or Smokey
- Not very hot - Steady
- Not steady - Noisy
- Quit
Any two in order / No other differences.

16. When dissolves in water or fused / molten state

17. a) Mg(s) + H20(g)— MgO(s) + H2(9g)

Mg(s) +2H20(l)__, Mg(OH)2(s) + H2(9g)
b) Insoluble in water / slight soluble

Mention of water is at necessary since the liquid is not labeled.

18. t0O3=V_R.M.M. =48 tCO2 =V R.M.M =44

6 t
V+V=38 483844 t=48
96 t 96 =44

t=96 xa 4 891.9 or = 92sec't)
ada

19. |7 Manganese (iv) Oxide is a catalyst and increases the rate of decomposition
of the hydrogen peroxide.

20.  Add water to the mixture in a separating funnel. Ethanol dissolves while pentane does not. Alloy
the mixture to separate in two layers. Open tpddadrain the lower aqueous layer. Distil the
water ethanol mixture to get ethanol.

21.  Acetbylene (ethyne) or Hydrogen

22. a) C
b) A
C) B

23.  Solid sulphur is made of S8 rings. It melts into aliquid of S8 rings, On further heating the rings

open up tdorm long chains of sulphur atoms, which then entangle making it viscous and dark,
or sulphur melts into S8 molecules. The molecules join up to form long chain which entangle
making it viscous and dark.
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24.a)

25.  The supply of oxygen in the roowill be limited leading to formation of CO which is poisonous.

26.  NHA4Cl decomposes to form NH3(g) and HCI(g).Ammonia diffuses faster than HCI because its
light. Ammonia is basic and thus red litmus paper turns blue while HClI is acid thus blue litmus
turnsred.

27.  Itreacts with NaHCO3 to form CO2 which causes the dough to rise.
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CHEMISTRY PAPER 232 /2 K.C.S.E 2000
MARKING SCHEME.
1. a) i) Alkaline earth metals
ii) A
i) Covalent
They form bond by sharing of electrons:
iv) D20z 0r Al20s3
V) Tick or G is in the right place
b) i) H
Their boiling points are quite close

ii) K
iii) | L its boiling point is lower than room temperature and is
slightly soluble in water.
I J
2 a) i) I Distilled water / H20

Il Titanium /platinum
i) Chlorine / CI2(g)
iii) L - paper industry / Rayon manufacture/ Dyes manufacture
-Glass industry
- Manufacture o soaps / detergents
- Manufacture of al from its ores.
- Manufacture of bleaching agents
- Manufacture of drugs / anit acid drugs.
(Any one use = 1mkK)
Il - To reduce running costs / make process economical
- To avoid pollution
b) i) l. 2NaHg + 2h20(]) 2NaOH(aq)+2Hg + H2(l) or
2 Na/hg +2H20(1) 2NagqOH + Hg + h2(g)
ii) Q = It = 100x5x60x60 = 1800000C
1 Faraday forms 1 mole of Na
1 mole of NA /Hg = 1 mole of NaOh
NaOH =23 + 16+ 1=40
96,500 40g of NaOH.
1800000C 40 x 1800000

96500
=746.19g
3. a) i) - Galera (reject pbS on its own)
i) - Some of the sulphide is converted into oxide.(pbO orSo
iii) - Carbon monoxide (CO) or carbon dioxide (O
i) - pbQy + Cis) pb + CQg)
V) - To reduce unreacted pbS to pb
Vi) -S02 cause acid rain3. Lead igpoisonous / a pollutant
(any two @ 1mk = 2mks
b) -Hard water contains Mg+2 /Ca+2

- These ions form a protective layers of CaCo3/ CaSO4 Mg C)3 on the lead
- Soft water does not form these deposits
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C) Radiactive shielding

Lead accumulators / battes

Making roofs

Making Alloys e.g. soldering wire
Manufacture of anti knock additives
Manufacture of paints

Manufacture of ball bearings.

4. a i) —

Cons
SA e LAM—\ -

Oeoel
c “';go‘f

I > > I >

Gl !,J["G"‘ \j
d\NW‘JJ

=
i

i) NaClsyt H2SQug) NaHSQys)+ HCLg)
iii) - Concentrate sulphuric acid

- Silicagel

- Anhydrous CaCl2 (anyone = 1mk)
iv) A white precipitate of pbGis produced.HCI gas in water ionizes
to form H+ ions and Cl ions; the Gbns combine with pb+2 to form
Lead (I1) Chloride.pbGCls)
HClag) ————H++ Cl(ag)
Pb +2CI (ag— PbCb(s) (White ppt)
V) HCL is not oxidizing agent it only reacts and removes the oxides hence cleaning
the surface.HNO3 is a strong oxiding agent; it oxidizes the cleaned surface.

B (i) HCl(aq)+ NaOHaq) NaClag) +H20y)
Moles of NaOH = Moles of HCL
=46x11 = 0.506 moles
1000

(i) Moles of HCL in 250cr= 0.506 x 10 = 5.06
R. M. M of HCL=1 +35.5=36.5
Mass of HCL = 5.06 x36.5
=184.69
Q =14
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5. (a)

0] Pent-27ene
(i) Butanoic acid

(b) 0] substitution
(i) Addition
(©) 0] 2C4H10(g) + 13Q(0) > 8COyg) +10Hyy)
(i) Carbon dioxide (Cg) is produced. This then dissolves in water, forming forming
an acid solution.
(d) 0] Process where monomers (small molecules) form togttHerm large
molecules (polymers)
(ii) 4 |F |F ) |F |F |F |F F F
——|C—C OR—‘CC OR|C—&|C— |—e
F F F F IL F F
- _/
(e) -Cheaper -More durable - Can be recycled
-Can be made on demand -Easy available

-Easily moulded/made into many shapes
-Not attacked by acids or alkalis
-corrosion resistant

6. €))
(b)
7 (@)

0] M. Graphite
diamond
(i) 1 Tips of drills/drilling devices 2. Jewellery
3. Glass cutters/Cutting glass
4. Making bearings
5 Padlocks 6. Ornaments

z

(i)  M/Graphite: The fourth electron of each carbon is undedffree /delocalized
() Ci+ Cm(g) 2CQy
(i) Potassium hydroxide (KOH) or Calcium hydroxide Ca (OH)2(qg)
(i)  Pass the gas through limewater (ca(&fat)); CQforms a white precipitate but
CO does not give a change or CO burns with blume while CQ does not burn
(iv)  -Fuel in water gas and produces gas/synthetic petrol

-Extraction of metals

-Manufacture of methanol
0] Add a drop of the liquid to anhydrous/white copper(ll) sulphate (Y&l it
will turn blue. Oruse cobalt chloride paper; which turns from blue to pink (an hydrous
cobalt chloride)
(i) -find the boiling point; water has a b.p of 2@at 1 atom pressure.
(i)  -Find the freezing point; water has a freezing poifftCo&t 1 atom pressure.
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-Find density; water has a density; water has a density of 1g/cfCat 4

(b) 0] large solid particles/ pieces of rock/ sand /to condense/settle
(i) sedimentation rej. Precipitation
@iy 1 Causes the small suspended patrticles to condense/setylr

Il Kill microorganisms/microbes/germs
(c) 0] permanent
(i) -Addition of NaCOz@agwhich precipitate Mg +2 as MgGr
-Use of distilled residue of MgS@s left behind or
-Use of ion exchange resing which will remove*fng
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CHEMISTRY PAPER 233/1 K.C.S.E 2001
MARKING SCHEME
1. (a) Atoms of the same element that differ in mass numbers, same number of protons but
different number of neutrons

(b) 14 14 O or 14 14 0
C YN + e C - N \4 e
6 7 I 6 7 [
(c) Car bon draatcienrgs EEltsroatcoipneg tof bi ol ogi cal proc
2. Experiment Il. At a high temperature the particles have more energy, hence rate of high

energy collisions increase.
3.(a (i) B EMagnesium €2.8. 2
(ii) C €Sodium €2.8.1
(o) DE Argon €2.8.8.2
4. (a)Any suitable ammonium salt (NHA$Qs NH4Cl e.t.c
(b)AP*(ag) +30H( aq) Y s®) ( OH)

5. To keep away air/ oxygen which would react with it
A

' Dianaws
Lmq ' C(@\ md

| .
| 1(:‘ “ J

6.

i -
— [ a6 (ves pesd .

7. Heat the mixture iodine sublimes and can be collected from the cool part of thbdest

8. (a) Effervescence due to production of <car
(b) No change observable. Copper is below hydrogen in the activity series therefore
cannot displace hydrogen

9. (a) Potassium chloride EKCI
(b) Calciumz2chl oride €&€cacCl
(c) Lead (1139 nitrate E€Pb (NO
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10. R.m.mof HO=2+16=18 16 + 18 = 100%

R.m.m of NaCOs =46 + 12 + 48 = 106 18n =145
Moles HO =14.5= 0.805 106 + 18n 100
18
Moles of NaCOz; = 85.5= 0.8 18n x¢100) = 14.5 (106 + 18n)
100
Mole ration NaCOs:H20 1800n = 1537 + 261n
1:1 1539n = 1537
1537 = 09987
1539

11. SQ which is poisonous is released in the air. Acid rain which may cause corrosion
will be formed

12. Add dilute acid (e.g. HCI or23(Qy) to each substances separately. Ea
colourless gas, smell of rotten eggs

13. G3, because it has the smallest atomic radius. Its outer most electron is tightly held
by the nucleus or itequires a lot of energy to remove it.

14.  (a) Electrolysis of fused or molten oxide

(b) JCHEJ, carbon, H

15.  (a) Hygroscopy
(b) Drying of gases €drying agent

16. Magnesium is above iron in the activity series. It supplies electrons to the iron bar
Hence prevent it from rusting

17 (a) Presence of Ca (HGDor mg (HCQ)2
(b) Water vaporizes and distils off leaving behind ions that cause hardness

18 (a) The idea of being replaced by a hal oge
of an alkane is replaced.

(b) H H
I I
C—C—l or. CHCHC | Chl oroethane E€Et hyl chl
I I
H H

19.  The burning magnesium produces more heat energy that the burning splint. The heat
energy from magnesium is enough to break the sulptygem bond setting free oxygen
magnesium uses freed oxygen to continue burning.

20. (a) A Dblack solid formed
(b) Zn (NG)2(agq)+HS (g) YZns%ag+ 2HNO

Orzrt(ag) +S$( g) YZnS(s)
Orzr*( a q) + HS(4g(m) YZNnS(s) + H
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21. (a) Reddistbrown // Brown solid formed
(b) CuQy) + CO(g) VY2(@Qu(s) + CO
(c) it is poisonus // harmful // dangerous// toxic // pollutant
22. It has one electron in its outermost energy level, which it can loose to foshoiting
oxidation sate of* or gain an electron to form'ldhowing and oxidation state
23. (a) Copper metal M
(b) Magnesium chloride K
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CHEMISTRY PAPER 233/2 K.C.S.E 2001
MARKING SCHEME
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(b) 6207 540= 80cn? 6207 540=1.33 cn¥/ Sec
1 60

(c) Solid is due to presence of copper which had NOT reacted (1 mk) as it is below
hydrogen in the activity series (1 mk)
from the acid. (Candidate should state the reason why copper does not displace

hydrogen).
(d) Vol of H, O = 640i 2.5 cn? - Mass of Al =637. 5x 2 x 27
24000 3

=637.5 cm
24000 =0.47g

- Moles of H=637.5cm
- Mole ration of AL: H2 = 2:3 - % Mass of AL =0.478x 100

- Moles of AL(s) =637.5x2 1 mk 0.5 2
24000 3 (Range 95.55 95.64%)

(e) - Itis stronger than pure aluminium ( 1 mk)
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- It is harder than aluminium ( 1 mk)

- It is not easily corroded/ rusting ( 1 mk)

- It is more durable / higher ensile strength (1 mk)
(-Any correct two = 2 mks)

2. @ (@ Alkyline
(i) Carboxylic acid or Alkanoic acid
(b) 0] Vulcanisation

(i) - To harden rubber
- To make it tougher/ stronger
- To make it durable
- To last longer
(‘any answer cancels the correct)

(c) 0] 2CH3CH2CH20H(l) + 2 K (I) Y 2CH3CH2CH20K(s) + H2(q)
(State symbols not necessary in equations involving organic)

(i) I Dehydration
Il Hydrogenation
@ii) A 1,27 dibromopropane or formula, CH 2Bri CHBrC + 1

3
B Ethene or formula C 4H4

(iv)  Nickel/ Palladium/ Platinum

(v)
H CH; H H H H
| I | | |
cC- C OR C-C OR-C - C - C ORCHCH
| . | | |
H H H H H H

(d) - Production of hydrogen
- Production of carbon tetrachloric
- Production of acetylene or ethane
- Production of carbon black used for making printers ink
- Preparation of methanol
- Preparation of chloroform

3. €) M -G2 OR G (do not accept G
- It has highest positive electrode potential ( 1 mk) or it has the
highest reduction potential ( 1 mk)

(i) -G and N or (1mk)
+1.36 and -2.92 or (1mk)
Cell (i) and (iv) ( 1 mk)
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(i)  2N+*(aqg) + M(s) Y 2N(s) + M2+ (aq)
- it cannot take place (1 mk) misbelow N in activity series ( 1mk) and
cannot displace N from its solution ( 1 mk) Or
- It cannot take place from left to right.
ECell=2.92 +0.44 =-2.48
E value is negative (1mk) reaction cannot take place spontaneously.

e () 40H (aq) Y 2 (g) + 2H20(]) + 4 e-
(1 mk for state symbols missing Eqh not balanced = 0 mk; joining the
chemicals symbols in an equation = 0 mk)

(i) Insert a burning splint in a gas K. (1mk) the gas should burn with a pop
sound to show it is hydrogen ( %2 mk) (obser vation and the lest are tied
together) (%2 mk)

@) 1. Hydrogen is monovalent ( 1 mk) and oxygen is divalent or
(%2 mk)

40H-(aq) Y 2H20 + Ox(g)+ 4e-;2H *(aq) + 2e Y H2(g) (%2 mk)

The vol of H2(g) is twice O2 because to produce 1 mole of H(g)2
moles of electrons required and produce 1 mole of Ox(g) -4moles
of electrons are given out.

Il. The bulb is brighter with sulphuric acid. Sulphuric is a strong acid
hence its degree of ionization is higher sulphuric acid is a strong
acid, ethanoic acid is a weak acid
(‘accept words dim, dimmer, less brighter or w.t.t.e)

4. @ KOH or NaOH or chemical names or common nodes
(any contradiction = 0 mk)
(i) ( Boiling points Nitrogen = -196° C, Oxygen =-183°C)
- Heat/ boil the liquid air/'warm/  raise the temp of liquid air
- Nitrogen comes out first because it has a lower boiling point than
oxygen
(if word heating/ boiling/ raising the temp or warming not
mentioned the candidate score 0mk)
() ()] Hydrogen or H 2
(i) - So that all ammonia gas can be converted to Q or NO(g) (1mk) or
- To increase the yield of gas Q or NO (g) (1 mk) OR
- For complete oxidation of ammonia or reduce the cost of
Production
(i) - NO(g) or nitrogen monoxide or nitrogen (1) oxide ( 1mk)
(iv)  NH3(g) + HN Oz(aqg) Y NH4NO3 (aq)
(Y2 mk for state symbols; Equation not balanced or chemical symbol
joining or use of capital letters for small letter or vice versa in chemical
symbols = 0 mk)
(1) -Fertilizer (don6t accept manufactur e
- Explosives
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(c)

(b)

(c)
(d)

(e)

(f)

(@)

(wrong use cancels the correct use therefore = 0mk)
- Brown gas formed ( ¥2 mk) and sulphuric or disappears
- The brown gas is NO2, HNOs3 acid reduced by sulphur
- Sulphur is oxidized to SOz, or H2SQs or H2SGsacid.

Potassium permanganate, Manganese (I V) oxide, Lead (IV) oxide
KMnO4 or MNO 2 or PbO2
l. to remove all oxygen or air which would form iron (lll) oxide
I. CaO absorbs both Ck(g) and moisture. CaCl2 can only absorb
Moisture
It sublimes or changes directly from solid to gas
CaO(s) + H20(g) Y Ca(OHO02z or
CaO(s) + Ck(g) Y CaOCI+2(s) or
Ca (OH) + CI(g) Y CaOCbkH20
(Fe =56.0,Cl = 35.5 and molar gas volume at 298K is 24,000cm 3)
2fe(s) + 3Clz(g) 2FeCls(s) or mole ratio 2:3
- R.F.M of Fe =0.5 = 0.003
162.5
- Moles of Cb= 3 x 0.003 = 0.0045
2
Vol of gas = 0.0045 x 24000
=110.76¢cn?1 11lcm
Alternative method
2Fe(s) + 3Ck(g) 2FeCls(s)
3x24000x05=3
162.5x 2
=110.76¢cn? >111cm
- Fe3+(aq) is reduced to Fe2*(aq) or Fe2* (aq) ions formed
- H2S(g) is oxidized to sulphur or sulphur is formed
(contradiction of the process subtract ( %2 mk)
- Turns red thin white/ decolourised/ bleached. %2 mk
- Chlorine is acid and also a bleaching agent or
Litmus paper is bleached
- Chlorine is a bleaching agent
Equation:Cl 2(g) + H20(l) Y HOCI(aq) + HCI (aq); then

HOCI(aq) + Dye Y Dye (0) + HCI

6. €)

(b)

(i) Alkali metals

(i) - Enthalpy change when 1 mole of e-5 is removed from 1 mole of gases
atom or
- Energy required to remove radius therefore the outermost electron is
MOST STRONGLY attracted to the nucleus, hence more energy is
required to removed it.
(most strongly or very strongly in the attraction must be mentioned for
a candidate to score 1 mk)

- Melts because of the heat produced or reaction is exothermic
- Hissing sound due to the production of H1 gas during reaction
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- Moves on the surface due to its being propelled by the hydrogen gas

() 2q(s)+2H20(L) Y 2QOH (aq) + H2(g)
2Na(s) + 2H20(l) Y 2NaOH(aq) + H 2(g)

(d) - Astrong base produced a high concentration of OH e.g. NaOH, KOH, Na 20 or
K20, woodash, Li20 or LiOH

- A weak base products a low concentration of OH - ions e.g. NH3(g), Ca(OH) 2
Ca), Mg(OH) 2 or MgO or

- Strong base has more OH- ions or PH of 12- 14
- Weak bas has few OH ions or PH of 8-11

(e) () 7 Reaction between 1 mole of H+ and 1 mole of @Horm 1 mole of HO
-H* (ag) + OH- (aq) H20(])
- Reaction between an acid and base to form a salt and water only

(ii) T Add 200cm3 of 2M HNO 3 to the 200cm3 of 2 M NaOH
- Allow the mixture to cool for crystals to appear
- Filter/ decant to obtain crystals or
- Filtrate with a suitable indicator. Get the end point
Repeat without an indicator. Then fol low the other step.
NB: candidate must mention 200cm 3 or 2MHNO for other steps to be correct

(iii) 2NaNo 3(s) 2NaNoz(s) + Oz (g)
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CHEMISTRY PAPER 233/1 K.C.S.E 2002
MARKING SCHEME

=

It is uncreative
2. Oxygen exists as discrete molecules)(@ith only weak van der wall forces between them.
While sulphur exists ass&ngs and chains which are bulky
3. A sulphur, carbon, nitrogen
B Sodium potassium, lithium
4. (a) The hypochlorous acid decomposes to form ( atomic oxygen)
The atomic oxygen attacks aniédches the blue flower
(b) 2HOC(g) aHCl(dD
5. (@) calcium 2.8.8.2
Beryllium 2.2
(b) Both elements are in the same group but the two valence electrons of calcium are further
away (1) They are not strongly held by the nucleus, hencesardly released. (1) (3 mks)

6. (a) Oxygen (1)
(b) Decomposition (1) (2 mks)
7. Use zinc powder (1), which has a larger surface area (1) (2mks)
8. (a) G=Fes, Zns (1)
(b) It is soluble in cold water (1)
(c) it turns black (1)
9. (a) Displacemenfl)
(b) DGEF (1)
(c) G(s) + 2F (aq)
10.(a) Alpha or He (10)

(b) 210 210
J k e
81 82 +-¥
(c)Kand M

11. S0 reacts with water to form $@ sulphurous acid (10 which then is oxidized by chlorine to
SY a/sulphur acid (1). S& reads with B&* to form insoluble BaSgjl)
12.Concentrated nitric acid is a strong oxidizing agent ( %2 ). It oxidizes pale iron (ll) (%) to
yellow iron (Ill) (¥ ) and itis reduced to nitrogen dioxide (1) which is brown (%)
3 mks
13.(a) Lattice energy fa
(b) Let the heat be H
Hz - 701 =15 (l)
Hz =686 kJ moll  ( 2mks)
14.(a) FeOs, FeOq (1)
(b)CaO(s)+Sig s) VYEgA®i O
15.(a) Ca (OH)(aq) + CO( g )  Ya@p+C(l)
(b) White PPt dissolves () because the insoluble GA@Q is changed intsoluble calcium
hydrogen carbonate. ( %2)
16. Covalent bonds exist between two iodine atoms( %2 ) in an iodine molecule (1 white Van der
waals forces exists between two or more molecules of iodine (1) covalent bonds are strong the
Van der walls forces
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17.a) Perspex(10
b)As a substitute for glass in the manufacture of
- safety screens
- plastic lenses
- Wind screen Accept any other correct use.
18.  Add excess zinc oxide ( ¥2 ) to dilute HCL, HCI, H2S0O4, HNO3 ( ¥2 ) Filter to the filtrate, add
agueus Na2CO3 K2CO3( ¥2) to precipitate znCO3( Y2 )filter (¥2)

20. I Conducts (1)
Il lonic (1)
I Covalent (i)
21.a) 2Na OH(ag) + H2S04(aq) Na2S04(aq) +H20() () (3 marks)
b) Blue litmus paper turn remasmed

(c) The acid was in excess (l)
22. a) Manganese (IV) oxide (1)
b) -Welding (1)
- Fuel in rockets
- Breathing aid / hospitals

- Steel making (3mrks)
Accept any other correct ans
23 Pb(X G; (aq) + 2NaCl(aq) +2NaNaq)(l)
R.F.M NaCl =585
REMPBCI2  =278(%)
Moles of pbCI2 = 2.56
278
Moles of NaCL = 2.56 x2 (%)
=278
Mass of NaCl = 0.04 x58.5
= 2.349
24. Q) Being acidic, it would react witthe basic ammonia(l)  (2mks)
b) Cao (i)
25 a) Butane (1)
b) Hardening of oils in the (a) manufacture of margarine (2 marks)

26. a)  Agt(aq) +eAg(s) ()
b) Anode decreases in size/mass
It dissolves/ions to release elections (1)

(3marks)
27. a) pb?* or Ag+ Hg2+ Absent(i)
b) 7R+ (1)
c) Zn**(agq)+CQ%*( aq) Yss)@n CO ( 3 mks)
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(b)

(©)
(d)

(a)
(b)

(©)

(@)
2
(d)
()
(f)

CHEMISTRY PAPER 233/2 K.C.S.E 2002
MARKING SCHEME

Distillation/ Fractional distillation
(i) Add water to the mixture; sodium chloride being an ionic compound dissolves.
Filter the mixture to remove sulphur as a residue. Sulphur being a molecule
substitute does not dissolve. Evaporate the filtrate to obtain sodium chloride.
(if) Determine themelting point, If it sharp then it is pure. Narrow range/
fixed/113C/Content/ Definite.

(i) potassium bromide/ KBr

(i) 607 55 = 5¢g

(i) Fractional crystallization

(iv) Extraction of salts/Ng&COs/Solvay process
Production of salts

Solving process

() Sodium hydroxide (1 mk)
(i) ethne/GH2//HT C = GH (2 mk)
Polymerization // Addition polymerization ( Imk)

- making artificial leather/ rain coats/ manufacture of cromophone

- making plastic water pipes

- Making electrical insulators (1 mk)

2CI( a q ) 2(gY €2e

2Cl(aq)i 2 e YoloT |

Deep brown solution // dark black brown solid is formed. Chlorine is more

reactive than iodine, it displaces if formed.

(i) 2NaOH(aq) + Gllag)Y Na Cl (aq) + NaOCI (@)
20H(aq) +Ch( a q) “(Ho-ECl(aq) + HO()

+
Z
Q

(il) Moles 2 x 15000= 30 or 2 x 15 =30
1000

R.F.M NaOCl =23 + 16 + 35.5 =74.5
Molar mass =3+ 16 + 35.5=74.5
Moles of NaOCIl =30x 1 %5

2
Mass of NaOCI 45 x 74.5= 1.1175

1000

Mass in kilograms of the sodium hypochlorite produced = 1.1175

Exothermic reactioin heat energy given out to surrounding
Endothermic reaction heat energy is absorbed from the sunau

(i
(ii)

Vaporization// melting// evaporation// boiling
Condensation // freezing
Sublimation must be given with the solid that sublimes

The water is undergoing a change of state. The heat supplied is used in breaking the intc
particle faces between molecules of water OR intermolecular bonds

(i
(i)

Heat of formation of FeGl
&H+ &®R &H a&HeHOR sH a&HeH
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(e) Butane because more bonds are formed on combustion of butane hence more heat
released OR Butane hatasge molecular mass / carbon atoms OR Butane has highest
percentage of carbons.

4, @) E; its ions have the greatest tendency ( + 0.85Y) to accept electrons// has
reduction
potential // strongest oxidizing agent
(b)y ()
F
F*(aq) + 2e YF(s)
G
G( s) % (Hgp+2e ,
(i >—(V)- (D
o

Mutaf I

‘
Sait besdpe (ke wals
saturated soluton of
POBESSHIN ilrate

(i)  To complete the circuit // maintain charge balance // Enable ions to move to

cell too
(c) 0) The blue green colour of the solution fades?'@re removed from the
Solution

(i) The two gaseare chloride and oxygen; initially Gire at a more higher
Concentration of Clgoes hence the Ol$ discharged reading to production of
oxygen gas
2CI( a q ) o(sy+k
4CH( aq) 20ap+ OHg) +2/le

(i) J; Negativity charged ions (d4gandnot OH1 can only move to the anode //
anode is the charged hence attraca@t HO

5. €)) ) Hydrogen // H
(i) carbon //C
(b) ) Extinguishes // put off // goes off // want out // Die; £A0d
Water vapour, which do not support combustion, amdates around the
supply of oxygen
(i) Mass increases; water vapour reacts with CaO and forms Ca (OH)
Ca (OH} reacts with Ceto produce CaC®
CaO(s)+HO( 1l ) VYGas) OH)CaO reaets with moi
Ca(OHY+COx( g ) Y £sa40HD

(i)  Oxygen and Nitrogen Helium, Neon argon; Accept a name of inert gas

(iv)  To absorb excess water vapour // moisture

(V) Sodalime // NaOHand CaO // KOOH // Caustic potash // caustic soda
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6. (@) Milachile // Copper pyrites // Chalcasite // ChalcopyritBonile // a zurile

o O Hydrogensulphide // &
Reagent Q ( 1 mk)
Sodium Carbonate // NaG@ NaHCQ // Potassium carbonate //
Solid R
Copper (Il) Oxide // CuO
(i) CuCx(s) YCuOfs) + CO
Step 4
- Green solid dissolves to forblue solution
- There is effervescence // bubbles
Step 7
- Black solid dissolves to form a blue solution
(c) ) Tin // Sn
(i) Ornaments // medals // metal bearings in machines // jewels // spear head //
making coins // gear wheels // rims of car // cloghksrgs // electric contact.

7. (@)  Write the structural formula of:

(i) Methanol ( 1 mk)
H
I

CHsOH OR H - C - OH
I
H

(i) Methanoic acid (1 mk)

4//0
HCOOH OR H - C - OH
(b)  Write the equation for the reaction between methanoic acid and aqueous

sodium hydroxide (2 mk)

NaOH(aqg) + HCOOH(aq)O@&g) HCOONa(aq) +
(c) (i) Name the product formed when methanol reacts with methanoic acid
Methylmethanoate // HCOOGH/ Hi C1 O CHz
(i) State one condition necessary for the reaction in © (i) above to take
Place
- add conc. SO
- Heat to 186C // warm // heat
(d) (i) Describe one chemical test that can be used to distinguish between
hexane and hexane
- Use a braine water // acidified potassium permanganate
- If hexane they will be decoloured
- If hexane no decolourisation
(i) State one use of hexane
Fuel // solvent // manufacture hexanol // hexanoic acid, hexanol
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(iif) Hydrogen gas reacts with hexane form hexarac@ate the volume or

hydrogen gas required to convert 429 of hexane to hexane at S.T.P (C =12.0, H
= 1.0, Molar gas volume at S.T.P is = 22.4 litres). ( 4 mks)

CeH12 + Hz2 = Cs H14 mole ratio = 1:1

R.MM of hexane = 42/84 = 0.5

Moles of hydrogen = 0.5

Volume of hydrogen = 0.5 x 22.4 = 11.2 litres of 113dm
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10.

11.

12.

13.

14.

15.

CHEMISTRY PAPER 233/1 K.C.S.E 2003
MARKING SCHEME

Add water to the mixture (1) Sodium chloride dissolves(1/2 ) while Copper (II) oxide does not
(1/2) filter (1/2) and heat the filtrate tiwyness to obtain Sodium chloride(1/2).

K+ has three energy levels while Na+ has only two (1)

Mg2+ nucleus has 12 protons attracting 4@ )eNa+ has 11 protons attracting 16ence Mg2+
radius shrinks more (1) Or Mg2+ has higher nucleous chargérfthkisg the ions(1)
2Alg+3/202 — > AI203,r H=-1673.6 Kjmol(i)

Fex Os + Fex Oss) » 2Fe + 3/2 Qr H =836.8KJ mol
a) Rhombic — Octahedral Or Monoclini¢ B 1 Prismatic
b) - Vulcanisation

- Manufacture of sulphuric acid / So2

- Gunpowder

- Preparation of Ca(HS0O3)2

- Drugs

- Fungicides

- Match sticks head
H ——» H" +elk)r His+ve /)
H+e , H () r Hisive {>)
Na2S03(s) + 2 HCI (ag————2NacCl (aq) + SO2 (g) + H20(l)
Moles of So2 = 160 / 2400 Mass of NaSO3
=0.04 0.04 x 126
Moles ratio 1:1 =5.04 gm
Moles of NaSo3 = 0.04
HCl is a strong acid hence fully ionizes.Ethanoic acid is a weak acid
hence partially ionized.
a) The heat absorbed by a substance as it changes from liquid state
to gaseous state at constant temperature.
b) Boiling point increases with increase in molecular masstans / € bonds
a) A condenser/ lie big condenser
b) To show when vapour fractions are distilling off.

C) C
a) +5/5
b) 5/V

The yellow phosphorous form liquid PCI3, The PCI3 is hydrolysed in air

to form HCI which fumes.

a) H20 (g) + C(s) —»CO(qg) + H2

b) Reducing agents, Fuel / methanol, synthetic petrol.

They combine with water vapour to form acid rain which cortmgitling, pollute/poisonous /

bad smell / Nitrating / Acidifying sort.

The entire Soln turns pink/ purple; Potassium permanganate particles have diffused into water
molecules or color spreads.

a) Add water to the oluem carefully

b) - Making NH:SQ, fertilizer
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16.

17.

18.

19.

20.

21.

22.

- Paints manufacture

- Manufacture of detergents

- Esters

- Explosives

- HCl acid

- Dehydration

- Drying gases
a)  3mg(S) +N(g) —> MagN(S)

b) Argon / Neon (name of a rare gas)

Because they are inert and ftikely to have reacted with any of the reagents.
Chemical methodi Insert a glowing splint into a gas jar of gas G and find it absorbed it is not
NO inverting in air,20fif it doesndét turn br
Physicali Invert gas G over cold water if thevkd rises the gas is N20
(laughing gas, nitrous oxide or sweet sickly smell.

a) SO, Sulphate ion

b) B&* (aq) + S@* —*> BaSQ(s)

c)  Zn(NHg)sA

a) The high yield of ammonia decreases. At high temperatures
ammonia decomposes and movethwleft OR shifts to the left.

(Forward rxn is exothermic)

b) - Manufacture of fertilizer

- Softening temporary H20

- Solvay process

- Removal of stains

- Smelting salts / manufacture.

- Door handles
- Coinage
- Soldering bits
- Padlacks
- Musical instruments
- Ornaments
- Making plumbing joints
- Cartridges for bullets and bombs.
a) H H H H
I I I I
H cnc, C, C, CH
I I I I
H H H H
b) Alkanols / Alcohols.
c) 2C4H9OH (1) + 2k (S) 2C4H9OK(S) + Hx(g)
C4HoOHy(l) + K(s) C4HgOK(s) +/2 Ha(g)
a) FeCl2 or Iron (Il) chloride.
b) The solution was basic / alkaline hence PH of 14.0 Excess HCI neutralized all the alkali
and then the solution became acidic as HCl is acidic.

23. a) Bromine is decolorized (colorless)
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24.

25.

26.

27.

b) 1, 2idibromopentane or 2, 3 dibromopentane.

Group 7 elements react by gaining electrons. A small atom has a laitjimigy. This trend
decreases down the group.
a) At a constant temperature thelume is inversely proportional to pressure ORVal/p,
V =K/p
b) 3x1 =2x \b
V2 = 3/2 litres /dm or 15000cm
a) Ammonia being basic dissolves in water to form a basic solution
b) To prevent sucking back as ammonia is very soluble.

63.59 = 2x96500 1.48gm = 1.48x2x 96500
1gm = 2x96500 63.5
1x2.5x60x60x60x1 = 1.48x2x96500 q = 2.5x60x 1
2x1.48 x 96500

63.5 x2.5 x 60 x 60 | = 0.4998A or 0.5a
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CHEMISTRY PAPER 233/2 K.C.S.E 2003

MARKING SCHEME.

1.a) Nonmetals € 7
i /

I

|

7

VL

b) i) KB/KF/KI/KA
i) - lonic /electrovalent bonding
- K loses an electron to form-Kons
- A gains electrons to form-Aons
- Theions combine to form KA

c) starting with aqueous magnesium sulphate, describe how you eaid a sample of
magnesium oxide. (3 marks)

Add an alkali solution to precipitate Mg (OHiFilter; heat the residue to obtain MgO OR

Add Na or K carbonate or hydrogen carbonate to form Mg&Dfilter, heat the residue to
obtain MGO

d) Both mus be present and correct, do not accept one

Al(CH)s(s) + OH (agy—> Alo(aq) + 2HO (1)

iii) Average raten b (i) is higher than in b (ii). There are more particles between 0 and 2
mins than 6 mins hence the frequencyaillision is higher.

c) CaCQ(s) + 2HCL(aq) CaCl(aqg) + HO(l) + CQOx(g)

d) - Heating/ warming/increasing the temperature.
- Increase in concentration of HCL

- Crushing the marble chips into small pieces using powdered CaCO3/ Stirring

e) - It becanes wet/ damp/ mas in increased

-The substance absorbs water from the atmosphere
f) i) Calcium sulphate

i) I Making plaster for building

Il Preparation of CO2
[l Manufacturer of ammonium sulphate (fertilizer)
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v Manufacture of cement

\% Manufacture of plaster (with oil)
Vi filter material for paper (with oil)

2 a) i) On the diagram, show with a (+) sign the positive terminal
i) Zn(s) » ZN2+ +2e

iii) -The cell does not produce any current// Bulb will not light // No liglin'é are
not mobile // the solid is a neglectrolyte.
iv) advantage disadvantage
- Portable -Not rechargeable
- Cheap - Cannot produce continuous supply of elec.
- Convenient to use -Environmental pollution
b) i) Purple /violet fumesare produced// lodine is produced //

2l /> 12+ 2e

i) quantity of electricity = It
= 0.5x2 x 60 x60

= 3600
Mass of Pb = 3600x 207
1.2 x 96500
=3.861g
3. a) Chemical reaton Nuclear reaction
Involves valency electrons Involves the nucleas (P and N)
Rate of chemical reaction is
Dependent on temp and pressure factorsReact i ond6s i ndependen
(eternal conditions)
No huge amount of energy involved Huge amount of energy involved.
No change in mass There is mass change.
b) 0) I alpha patrticle

Il Beta particle
(i) 210 PO ——» 206 Pb +4He

84 82 2
Conventional way of writing
C) I 20 minutes (value to be read from graph +2)

Il % value at 70 min from graph 9 % +2
Mass =0.16X100
9
(value must be read from the graph +2)
d) -Treatment of cancer
- sterilization of surgical equipment
-Regulation of heat paceakers
- detection of uptake of iodine 131 in kidneys.
4, a) Carbon dioxide is lost/produced/evolved

b) 0] 1.80 = 0.9 g/min
2
(i) -2.95=0.125 g/min
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2

5 a) Electrolysis // Hall/ Heroult cell
b) Al2 Oz. Al20s. HO /abOs. 2HO
C) i) Iron (iii) Oxide FeOs silica
Silica SIiG

i) Add hot cone. NaoH /KOH2, silca and AlO3 dissolves. Filter iron(iii) oxide.
Bubble CO2 through filtrate/ add water/ add Al(OH)3 to precipitate. Al(OH)3.
Filter al (OH)3 / silca remain in solution.

d) Lower melting point of Aluminum oxide/Acts as an electrolyte.

e) The oxide ion (O3 is discharged at the graphite to form carbon dioxide

f) The reaction of aluminium with oxygen forms a firm layeafminium oxide. This
layer prevents aluminium metal from further attack.

. Panficclion/dnpox
g ks Gty

toilg Uio~ &’d wprcerd
a.uﬂcvz

. Lu.ebhb- | ‘H’ysf)

) mm;éf % >1’tu§l:.

% defow‘., Ca.cl

b) 2H2(g) + 02(Q) » 2H20(g)

c© (@) Zn(s) + H2S@aq) _ | znsQ(aq) +H(9)
1.2=0.05
24

Moles of Zn = 0.05

0.05 moles of zn = 0.05 moles

RA M 3.27 = 65.4 (NO units)

0.05
d) - Manufacture of ammonia
- Extraction of tungstein

Synthesis of HCL (acid) or HCL (gas)

Filling weather balloons

Making oxy-hydrogen flame for welding
Hardeningof oil/manufacture of margarine.

7. a) Ethane burns with a pale blue flame while ethane burns with a yellow flame.
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Ethane is saturated while ethyne is unsaturated. OR Ethane burns with a non smoky
flame while ethyne burns with a Smokey/sooty flame.

I T o
b) HOCZ e COCOH OR HIiCOCECUOCUOH
H H H H
C) 0] |  Oxidation
Il B -Ethane
C - Sodium ethanoate.
(i) CHsz CH2 OHg) + 30yg) 2C02g) +6H0
(i) to bring the reacting particles in close contract for the reaction to occur.
(iv)  -Fuel

- Manufacturer of carbon black used in making paint and paint ink
- Manufacture of hydrogen gas

- Manufacture of carbon disulphide

- Manufacture of chloromethane, tetra chloromethane

- Manufacture of hydrogen used in manufacture of ammonia

- Manufacture of hydrogen cyanide

- Manufacture of ethyne.
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CHEMISTRY PAPER 233/1 K.C.S.E 2004
MARKING SCHEME

1. Burning involves use of oxygen (1})heproducts include the mass of candle and oxygen
Oxidation increase in mass
Combined with oxygen (2mks)
2. a) Gas a is Nitrogen gas (i) (Imk)
b) Withdraw delivery tube from the water(1) This prevents sucking back (1)
(2mks)
3. The energy required to remove the outermost electron is lower for B than for (1) therefore B is
more reactive than (i) (2mks)

4. a) Sulphur dioxide
Thistle funnel dip in the non mixture
b) ) The gas escape through the thistle funnel (1)
-thegas should be shorter or rising %2 the delivery tube above the mixture.
5. Moles of BaCl2=600x 1 = 0.6
Heat change when 0.6 moles of BaCl2 are used = 17.7 x 0.6 (%2 ) = 10.62KJ
1500 x4 T =10.62 (1) 15x4.2x T 10.62

r T= 10.62
1500x4.2 or 10.62
1.5x4.2
= 1.68570+
- 1.7 1.6857 or 1.7
6. In diamond each carbon atom is covalently bonded to four other carbon atoms in a rigid

giant atomic structure (1)
In graphite each carbatom is covalently bonded to three other carbon atoms in layers(i)
The layers are held together by weak van der walls forces which are broken quite easily

(1)
7. @) Is the charge that atoms have in molecules/icons (I) (2mks)
(b) -3

8. a) 0] KOH (1)
b) Plants need potassium on a lasgale macro scale therefore the ash contains
mainly K2O or potassium compound.
9. working out the differences between any two consecutive alcohols (1) . There is a
constant increase in mass caused by constant addit{oid.of
OR
This is a homologous series in a constant increase in mass. (3mks)
10. Itis required to break the strong N= N bond
It is required to break the triple bond. (8mks)
11. a) Heat high temperature
b) 0] Gas A is sulphur dioxide(1) S@lectroplating
(i) In batteries (1)
- Galvanizing iron
- Making allow brass
- Electroplating
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- To make zinc oxide use for paints cement

- Rubber treatment
- For making cement
Paints

12. Add aqueous ammonia (1) to form AI(OH) 3 (¥2) filter (%2 ) and dry in a des caen@y in low

temp.

If a candidate writes day in the oven award one more if they say at low temperature.

13.(a) Monomer (1)

4 )
(b) H C H Cl

| | | |
— C— G- or—C— G
| | | |

H H H H n
- _/
14.a) MQ2+aq+ CQ? @9 ——— s MgCOss) (1) penalize Y2 more for missing state
symbols
b) RFM of MgCQO; = 24 + 12 + 48 =84 (%)
= 24+12+16x3 (%)
Moles of Mg2+ =8.4=10.1
8 (2)
xx0.5=0.1 (v2)
1000
X =1000x0.1
0.5
C) = Test tube 1: There is effervescence (¥ ) bubbler/ dissolved

Test tube 2: No effervescence ( %2 ) no observable change/dissolved

Ethanoic acid ionizes in water (1)
H reacts with C@ to form CQ (1)

In Hexane ethanoic acid existsfarm of molecules. No reaction with carbonate or acide does not

ionize in balane.

16.a) FandJ
b) HFJG
17.Butane, But |1 ene

(3mks)

(Imk)
(2mks)
(Imk)

18.a) solid changes from brown to grey(l) or Brown solid to black

Original colour must be stated (Imk)
b)  FeOs+CQy 2FeQs) + COyg)
The colour of the soil disappears and Q disappears/reduces (2mks)

19.a) The colour of the solution fadws(1) solution turns colorless/solid Q dissolves Brown solid
is depodied on the surface of Q solid Q dissolves/diminishes/ Q goes into solution.
b) Metal Q is more reactive than CU: displaces CU from solution3i)arks)

20.  Neutroni proton ratio
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Amount of energy released during isotope decay 0]

21. a) A Gas syringer a measuring cylinder (i)
X L
o
59 Ey A Mk L2 on
< Mz Leftv
= —'W ot U"’ Same
E pO;nJ"uh/
\u.
e 35 . "
22. a) Na CIO3

Showing oxidation state of Clin NaCIO3
Showing Oxidation state of Cl in NaCl(1)
Oxidation involves loss of electrons ( %2)
To product is NaclO3 ( %2 ) increase in oxidation no from® to
NaClO3 oxidates state or +5
23.  Water in testube 2

Soap reacts with Gaor Mg?*in hard water

Soap reacts with C& or Mg**

24. a) A solution containing Hions a solution that turns paper red all les than
7 solution that neutralizdsases for form salt and water only reacts to
produce H2 proton.

b)  pb* g+ COsaq® pbCQys (2Mks)
C) a)

d) Endothermic (1) products are at a higher energy level than the reactants.(1)
26. 1) Bulb does not light'(z)ions present

27. (a) 4 and 5 blue and Green (full Y$x (aq)is on electrolyte
(b) 2 and 3 (1) yellow and red
(© Yellow and red (1)
471 Blue
51 Green
271 Yellow
37 Red award it the colour is tied to the number (3mks)
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(@)

(b)

(©)

(d)

CHEMISTRY PAPER 233/2 2004
MARKING SCHE ME PAPER 2
) Green/ yellow gas
(i) Slightly soluble/ soluble ( Rej highly soluble
(i) Violet/ purple/ grey/ black solid
() 4HCl @) + MNO2( s )  Yaldqg) € 2HO(I) + Ch(q)
OR
Mn)x(s) +4H + 2CI( a g ) 2T m 28O(1) + Cl(g)
OR
4HCI ( ag(g)+2CKlagH
(i) To oxidize the chloride ions to chlorine gas/ oxidizing agent
() Iron (111) chloride/ FeC}
(i) Mass of chlorine used = 0.065.30 = 1.76
RmmofCb=71
Moles of chlorine =1.76
71
Alt
=0.0248 x 24000 2FeCh(agq)+Ch( g) VYdsFe Cl
=595. 2 cm
Or moles of FeGl 6.30 x 2400
6.30=0.0496 254
127
Moles of FeC =595. 2 cm
8.06=0.0496 8.06 x 24000
162.5 325
Moles of Cb =0.0496= 0.0248 moles =595.2 cm
2
Volume of Ch = 0.0248 x 240 = 595. 2 ¢én
Structure
H H
I I
cl -Cc - C - ClI
I I
H H

Name 1,2 dichloroethane (rej) Dichloroethene)

Cl

(e)

Cl Cl
I I
c- C - Cl (accept Hexachloroethane)
I I
Cl Cl 1,1,1,2,2,2, Hexachloetahne

Manufacture of HCI
Manufacture of PVC
Manufacture of insecticides
Manufacture of chloroethane
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Disinfectants
Manufacture ofantiseptic
Bleaching powder, DDT, Tetrachloromethane, Chloroform
Rejecti manufacture of plastics
2. €)) () hydrogen gas / i
(i) Ca (OHY is slightly soluble in water // only a few Obre produced in solution
(i) It is used for testing presera of CQ used in prep. Of ammonia // calcium

Oxide
(b) (i) Step 2 Carbon dioxide // C®
Step 4 Dil. Hydrochloric acid

(i) Ca(HCGs( aq) Ys(sT a C@(g) + H O(g)

(iii) Add an aqueous solution stilphuric acid. Add aqueous NaSK>SQs HoSOy

/ (NH4)SQOy, Filter to obtain calcium sulphate as residue. Heat the residue to

Dryness

Reject conc. Sulphuric acid // accept all aqueous sulphate // rej solid sulphate. Accept ac

sulphuric acid

3. (@)  Acceptoutermost pipe
) Platinum/ vanadium (v) Oxide

(i) 1 The yield decreases. The extra heat decomposes or the forward rxn

is exothermic/ equilibrium shifts to the left. Rej. Forward rxn is favoured
Il Yield increases. There is increase in pressegailibrium shifts to the right

(i)  Dissolve in Conc EBOs to make oleum. The Oleum is diluted with water to
make sulphuric acid.

Accept equation

SOx(g) + H SOy (| ) 2SOH

HS0; () +H O ( | ) 2SOR)H
(c) Formation of acid rain

It is poisaous / Harmful

d) ()  2NHx(g) +HSk( | )  ¥)2 SOKsH

(i) 2NH3 (9) + e SOy Y (| N2 SQy (S)

R.m.m of BSQy = 98

R.m.m of (NH)2 SOy = 132

Moles of fertilizer = 25x 1000

132

=189.4 or 189.3

Moles of SOy = 189.4

Mass of HSOQw = 189.4 x 98

1000
= 18.56 KG
Mass of HSQs = 25 x 98= 18.56 kg
132
4, (@ A solution which cannot dissolve any more solute at a particular temperature

(b) (i) Horizontal scale / label and covering 4 big squares %2 mk
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(€)

(b)

(©)

Vertical label and covering 4 big squares %2 mk
Plotting- six correct points plotted 1
- Five correct points plotted %2
- Smooth curve 1 mk
Value read from the graph (+)
Penalise %2 mk for no units

(ii)

25/100g
Mass disolved = 62¢g
Mass of undissolved = 8062 = 18g

R.F.M of KNO; = 101
Moles of KNG in 100g water 25 = 0.2475

101

Moles is 100g of water  0.2475 x 1006- 2.475 Accept 2.481

100

Accept moles of KN@in 100g of vater =25x 10

(i)
(ii)

(iii)

(i
(ii)

(@)

(b)

101

Heat ( Rej. Warm)

Reagent K KCQOz(aq) / NaCQ (aq) / (NH)2 COs

Gas Q Oxygen

S Nitric acid/ HNG

R Nitrous acid / HNQ

Pb (OH)*(aq)

PbRsy+H2( g ) (Y#HOg (9)

Cheap, corrosion resistant/ durable/ lead is poisonous/ Flexible
Lead is poisonous/ harmful

(i)
(ii)
(i
(ii)

(i
(i)

OR

The reaction produces insoluble lead (1l) sulphate which coats the
surface of Pb (N€)2 preventing further constant ( ntem of lead nitrate
is a must.)

KNOs3/ NaNGs

Fractional distillation
Molecular mass/ density
Boiling point

CsHe

Shake a sample with bromingHs does not decolourize.s8e
decolourizes. Or use acidifiedtpgsium permanganatels does not
decolourize @Hs decolourizes. (Reject chlorine)
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Burn a sample of €8s burns with a nonluminous flame. &Hs burns with
luminous
Alternative
Use acidified potassium Dichromadté&CsHs does not change
Orange potassiumtichromate. C3H6 turns acidified potassium dichromate from orange
to green.

H
a)  P1CH2CHCL // HC =G-CL
]
P2 CH3CH2CL /I HT-TCL
H H

d) (i) Ethanol / C2H50H /CH3CH20H
(i) Slightly soluble in water/indable in water.

a) Name of polymerPolythene
Disadvantage of polymérlt is nonbiodegradable/ pollutes the environment produces
poisonous gases when burned.

7. a) add aqueous sodium carbonate to precipitate calcium carbonate and magnesium
carbonateand filter.
b) i) I cathode: 2H+(aq) + 2e H2(g)
Il Anode 2Cl-(aq) Cl2(g) +2e
1)) I Sodium Hydroxide/ NaOH

Il Graphite/platinum rej carbon.
Il sodium chloride/ Nacl

(i) To prevent mixing of chlorine gas with sodium hydroxide. To allow free
movement of ions. It prevents the mixing of chlorine gas and hydrogen gas.

(© In paper industry

Manufacture of soap/detergents

Used to make bleaching agents

Used to make bleaching agents

Used in purification of bauxite
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CHEMISTRY PAPER 233/1 2005
MARKING SCHEME PAPER 1

1. Used in the manufacture of glass, treatment of hard water, making of baking powder
preservation of soft drinks etc. (Imk)

2. Hydrogen chloride reacts with calcium oxide in the presence of water to form calciumechlorid
CaO(s) + 2HL)+HG) YCacl (2mks)

3. @) Carbon dioxide gas
(b)  Temporary hard water dissolves hydrogen carbon salts which decomposes on heating t
produce carbon dioxide
Heat
Ca(HCQ):( aq) Xs)+a0Q) + CO(Q)
4. Si=284 Na=2:8:1 andCl=287

a)

Na atom Cl atom

b)

Silicon (IV) Tetra Chloride

5. @ () ZnO(s) + HS 04 (aq ) 4(dq) ZHOF)O
(i) ZnO(s) + 2 NaodagagHO()Y Na
(b) Basic oxide
6. (@) B andF
They are isotopes i.e. atoms of g#ane element with same mass number but different
atomic number
(b) Mass number = Atomic number + No. of neutrons

7 =3+n
7 =3n
N =4
Cl H
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AN /
7. H-C FKK+ C1+2> C I C
J/ N
H Cl
1,2 Dichloro ethane

8. Let theoxidation state of S be X:

€) H.S: 2H + & =0
+2+X =0
X =-2
(b) $0; =-2
2X + 3x-2 =2
2X+6=2
2x=4
X =2

9.GCQ( s) + 2 HC bag)+aCR)) +HBQ |
1 mol 2 mol

Moles of acid used 20x 1 = 0.02 moles
1000
Of the carbonate =2 of acid = 0.01 moles
0.0l moles=1g
1 mole =1 x 1=100g
0.01
Molar mass of GC&=G + 16 x 3
100 =G + 60
G =40
R.AMof G=40
10. The reaction has stopped as substance H has all been converted to J yet the time is
continuing
11. (a)2NaOH(ag)+2G{ g) Y N@d) €NacCl (aq) + bD(l)
(b) Manufacture of bleaching agents
12.  (a) Coke reduces lead (Il) oxide to lead metal
Pb(s) + C(s) YPb(s) + CO(g)
(b) Limestone (calcium oxide) combine with Silica to form Calcium Silicate
CaO(s)+Si s) YgasSi O
(c) Scrap iron reduces any remaining lead sulphide to lead metal
Fe(s) + PbS(s) YFeS(s) + Pb{(s)
13.  From the equation:
1 mole of metane produces 890kj
Hence 890 Kj = 24 litres
111.25KJ =111.25x 24 litres
= 3 litres
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14.

Year Mass (g)

0 100

5.2 50 15t half- life
10.4 25 2" half- life
15.6 12.5 3Y half - life
Let half life be x

3x=15.6

X=5.2 yrs

15. Graphite structure is layered with layers together by weak vander waals force.
These forces are easily broken making layers to slide over each other hence good lubricant
16. Increases atomic radius results in decreasé& abdization energy
Increasig the radius, decreases the force of attraction from to the outermost electron. Hence
decreasing in the®lionization energy down the group.
17. a) When the rate of forward reaction is equal to the rate of backward reaction.
b) The equilibrium shifto the right potassium hydroxide reacts with Carbon
dioxide concentration of CO
18. a) Source of heat
b) The solid pbBrmelts to form pb2+ and 2Bthat conduct electric current
in the circuit. Hence the bulb lights.
19. a) Molar heat of fusion
b) -aH® process to exothermic (heat given out to the sourrounding)
20. Mis astrong acid while L is a weak acid.M has many ions in solution that take part in a reactior
forming more product that L with few ions in solution.
21. a) Nitric acid is volatile hencaurns into vapour while sulphuric acid is nionolatile
b) Sodium nitrate
C) Manufacture of fertilizers eg:NANOs
Manufacture of explosive eg: TIN
Manufacture of dyes and drugs
Treatment of metal
22. a) N is Sodium ethanoate (BEZOONa)while P is methane (CH4)
b) Substitution reaction
23. Cg+029 Y 2¢O
FeOs+ 3 CO( gyp+3CORFe
24. a) A yellow deposit of sulphur and a colourless liquid are formed.
b) The experiment should be performed in a fume chamber ashgoth
reactants are poisonous.
25. a) Copper (Il) ions
b) Tetra ammine copper ions (Complete salt)
26.  No.of coulombs =0.82x5x60x 60
= 14760 coulombs

Any of the four

14760C = 2.65¢9

96500 C = 96500 x 2.65 17.3255¢g
14760

2.65¢9 = 14760C

52¢g =52 x14760=
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x 96500
27. a) Reduction
b) i) Removal of oxygen from a substance is a reduction
i) Lead ion has gained electrons to become lead metal gain of
electron(s) is a reduction.
C) Hydrogen sulphide

28.  Products CO: H20
Formula mass44 18
No. of moles Mass Mass
R.F.M R.F.M
4.2 1.71
44 18
0.095 0.095
Mole ratio = 1 : 1
The masses of carbon and hydrogen in @@ HO formed
Products Carbon (CQ) Hydrogen (HO)
12x 4.2 2x1.71
44 18
1.145 0.19
No. of moles 1.145= 0.095 0.19=0.19
12 1
Mole ration 0.095=1 0.19=2
0.95 0.095

Therefore the empirical formula is GH

© GATEPASS REVISION KIT



1 a)
b)
c)
2 a)
b)

CHEMISTRY PAPER 233/2 2005
MARKING SCHEME PAPER 2

(i)

8 4 .

6 ’

i |

3 L J
! |
n Baseline

A B C D
...
(i) Aand C

Since NHCL4 sublimes but CaCl2 does not ; sublimation process would do .Heat the

mixture.Ammonium chloride sublimates into vapour and condenses on the cooler part of

the heating tube.Calcium chloride will remain on the bottom of the heating tube.

i) Fractional dstillation

i) Separating funnel method
Since the tow liquids are immiscible, pour both the liquids in a separating funnel
and allow to settle, the denser liquid will settle down and the less dense will form
a second layer on top. Open the tape and ruthediquid in the bottom layer
leaving the liquid in the second layer in the funnel.

Brine(Sodium Chloride)

i) 2NaOHag) + H:SQu19aq Y NBOsaq)+ 2H0()

2 Mol 1 Mol
ii) No. of moles of HSQs used =40x 0.5 moles
1000
= 0.02 moles
No. of moles of NaOH =0.02x2
= 0.04 moles

0.5 x 2 mole = 1.0 moles will react with 1 litre of the solution of the acid
100 cn? = 0.04 moles of NaOH
1000 cnd = 0.04 x 1000= 0.4 moles

100

Molar mass of NaOH =23 +16 +1
=40

1 mole =40

0.4 moles =0.4 x40
=169

Mass of the unreacted 17.61 16
=1.69
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C) i)

d)

b)

b)

M is ammonium chloride

i)

i) Black Copper (Il) oxide turned to reddish brown whis copper metal

i) Ammonia acts a reducing agent.

iii) Manufacture of nitrogenous fertilizers, nitric acid, refrigerant in ships
and hydrazine that is used as rocket fuel.

I) GZ+
i) G+ H"GgY G* (aq)+ Hes)
iii) EoiEr= +0.3471 (-0.44)
= 0.34 + 0.44 = 0.78 Volts
i) H
i) Pure water does not contain ions or to make the water ionize

iii) Chlorine is not used because the chlorine ions will react the
electrode due to its high reactivity level.
144750 Coulom$ 144750 Faraday

96500
= 1.5 Faraday
2 Faraday vyield = 64 g of copper
1.5 Faradays = 48 g copper

The number 52 represents mass number i.e.: the sum of the number of
protons and neutrons in an atom of an element.

N=20=2:88:2 p=17=2:8.7
i) N+pY Np?2
i) P,Rand S

P is a nonn metal while R and S are metals, arranged in the order of S,R and P
from left to right form metals (S and R) but increases from left to right
for noni metal (p)
i) S, itis a metgand is the one having the largest atomic radius
which decreases from left to right for metal of the same period.
iv) pandu
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C) i) | T ionic II'T Metallic

i) IV T sulphur has molecular bond which require less energy to break,
hence low MP an@&p
5. a) To remove any oxide film on it i.e. layer of magnesium oxide.
b) A white solid formed which is magnesium oxide
C) The increase in mass was due to the oxygen which combines with magnesium.

d) 2Mgis) + Ozg) _heat, 2MgQ@,
e) The filtrate is magnesium hydroxide which is an alkaline.

There was not change in blue litmus paper but red litmus paper turned blue.
20.  From equation in (d)
1 Mole of Magnesium atom combines with a mole of oxygen atom.

OR
Mg Oxygen
Mass 2.4 1.6
Molar mass 24 16
No. of moles 2.4=0.1 1.6=0.1 moles
24 16
Mole ratio 1 : 1
No. of moles of oxygen used = 1.6 = 0.1 moles
16
1 mole = 24,000cm
0.1 mole =24,000x 0.1
Volume of oxygen used = 2,400cnd
6. a) i) V1 : CHs:CHCHC7 OH and
0]
€
V3 : CHsCH2CH.CT OH
ii) V2 : CH:CHCH=CH and V5 : CHCH.CH,CHs
iii) V4 : CH:CHCH = ChH

It is unsaturated compound and during polymerization the
double bond is broken to allow another monomer to combine.

(b)

Advantage Disadvantage

RT COO Na+ | They are cheaper| Forms a scum with water cor
compared to soap| calciumand magnesium ions
detergents

They are made from petroley
R1 SOGs1 Na’ They do not form { products or vegetable oils wh
with Ca&* and Md*| expensive.
) () Easters >
(i) Cz HaO2(aq) + GHsOH(I) < CH3COOGHSs (I) + H20 (1)
(i)  Used as solvents
In the manufacture of drugs and chemicals
In flavouring and preservation of food
In manufacture of synthetic fibres
(iv) 2CHsCOOH(agq)+KCGOs( aq) 3CQAKHaq)+ CQg) + HO(l)
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d 0] Natural fibres include rubber, cellulose, wool, starch, silk etc.
(i) Advantage; can be made into complicasbdpes more easily, less expensive, not
affected by acids. Alkalis, water and air, less dense and stronger.

7. (a) (i) graphite or titanium. They do not react with chlorine gas
(ii) A steel diaphragm is suspended between the electrodes
(iii) 2Cr(aq) 2Clx(g)+ 2e

(b) (i) calcium chloride (CaG)
(ii) It is economical i.e reducing cost of production
(©) hydrogen is preferentially discharged at the expense of sodium.
At the anode, hydroxyl ions will be prefentiatlischarged at expense of chlorine gas.
(d)  2Na(s) + ©O(g) Limited NaO2(s)

R
Na(s) + Q(g) NaO
Excess

(e) Making Sodium compounds e.g. Sodium Cyanide, NaCN, which is used in the extraction
of gold, make | ead alloy, sodnutmh &nPbpua
reactors. (Accept any two)
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KCSE 2006 CHEMISTRY PAPER 1 (233/1)
MARKING SCHEMES

1 a) Compounds with the same molecular formula but different structural formulae.
(1mk)
b) H H H H\ T
\C-"C—'-(l: —"(lZ—H but- |- ene /C:"'_‘(l:——T.__—H
"/ L L "* K  H—C—H H
i 2 - methylProp - - ent
i H H
| | |
H_(l:_(l:—c T ?-H + 2« butene
H H e
2 a)
-
e ™ 1 -:-.1 ==

b) Calibrate athe gas jhefore the start of experiment (Imk)

3. Time for SO2
Time for O2

= R.M.MSO
R.M.MO;

R.M.M of SO =64
R.M.M of SG = 32
Time for SO

50
= [e4
32

Time for SO2=70.7 seconds (8marks)
4 a) 37+0 Y 37
1887 1¢° 178
b) i) Studding rate of absorption of phosphorus from a fertilizeflmk)
i) May result to babies with deformities
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May cause cancer (Imk)

5 a) In solid state - Does not conduct
lons arefixed (1 ¥2 mks)
b) Aquous solution - Conducts
lons are mobile (1 ¥2 mks)
6. a) Cs) +2H2S04(g) + 2H20 (1) + 2SQg (Amk)

b) Carbon changes from 0 to +4 .. Oxidation has taken place
Sulphur changes from +6to +4.. Reduction has occurred (2mks)
7. a) Refrigeration (Imk)

- They deplete the ozone layer.
- They cause green house effect. (2mks)
8. Mass of water 94.5 51.3 = 43.2
R.M.M. of Ba(OH)2 =171
R.M.M of H20 =18

51.3 43.2 = 8
171 18

03 = 1 2.4 8
0.3 0.3
9. a) Mass
A Pale yellow intensifies.
A Forward reaction is exothermic
A Lowering temperature shifts the equilibrium to the right(1 % mks)
b)
Pale yellow intensified
Reducing the volume of syringe.
Increases thpressure
The equilibrium shifts to the rights.
10. a) sublimation (2 mk)
b) Bleaching. (Imk)
C) Polymerisation (Imk)
11 a)

I > > D

A Acidify water with nitric acid.
A Add aqueous lead nitrate.
A Formation of white PPt shows presence of CT

b) providesessential minerals e.g Ca2+ (Imk)
12. 62.93 x 69.09 +64.93 x 30.91
100
= 43.4783 + 20.0698
= 63.548 (3mks)
13. a) It is a drying agent. (Imk)
b) Fes) + 2HCLg) FeCbs)+H2(s) +hb(g) (Imk)
C) Picking of metals (Imk)

14. a) N0
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15.

16

17.

18.

19.

20

21.

22.

23.

24.

25.

b) K20 (1mk)

C) Al20s (Imk)
a) N (1mk)
b) Eg =0.80+0.76
= 1.56 volts (Imk)

a) The solution changed from brown/yellow to light/pale green. (1mk)
b) 2FeChaq) + H2Sg) FeCbaq)2+2HClag) *+Ss) (Amk)
C) Oxidation. (Imk)
a)Platinum
Platinum Rhodium (Imk)
b) 4 NHyg)+ 5 (g 4 NQg) +H20 (Imk)
C) Fertilizers

Explosives (Imk)
add anhydrous copper(ll) Sulphate to subseic It changes from white to blye

OR

Dip cobalt chloride paper into Substance s. It changes from blue to (2nkks)

a) To MgO and excess HCI or.8Qs. Add NaQH or KOH to the mixture. Filter
and dry the residue. (2mks)
b) Anti-acid (treatment of acid indigestion) (Imk)

a) Covalent bond is formed by equal contribution of the shared electrons by the
atoms. Ceordinate bond is where the shared electrons are contributed by one

(2mks)

b)
a) They have del0esaltzed valency electrons (Imk)
b) Aluminium has three delocalized electrons.

It is resistant to corrosion (2mks)
a) Oxalic acid and Conc. 13Qy (Imk)
b) 2 KOHag) + COgg) 5, K2C Os(aq) +H20) (Imk)
C) CO isodourless

Co is colourless (Imrk)
In addition to van der waals forces, strong hydrogen bonds exist in ethanol.
These bonds require more energy to break (2mks)
a) Acidic Basic

Orange Pink (Imk)
b) The PH of 0.1 M KOH is highdhen that 0.1 M aqueous ammonia.

KOH is strongly dissociated in solution (Imk)
a) Viand \k (Imk)
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b) Add petrol to the mixture. Filter. 2s the residue. Filtrate issM2mks)
Distill the filtrate.
26. a) They gain energy and movaster. The intermolecular distance increaghsik)

b) XY (Amk)
C) The energy supplied changes molecules of water from liquid to Gaseous state.
(Amk)
27. a) Conc. SOy (1mk)
b) Heat the solution to concentrate it. Allow fowystal for form. Filter.
(@3] Anhydrous copper(ll) Sulphate (Imk)
28. a) r Hi= Lattice energy
r Hz>=Hydration energy (2mks)
b) r Hs=r H: (Imk)
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K.C.S.E 2006CHEMISTRY PAPER 2 (233 /2)
MARKING SCHEME

1. a) A substance that allows thegsage of an electric current and is decomposed by
it. (Amk)
b) ) Molten calcium chloride: Conducts by movement of iond.mk)
(i) Graphite: Conducts by movement of ions. (Imk)

c ()

Pistinem clecrodes

Syvinge 1 Syriege I
(i)  Syringe. 1: The Ms4ansmiigrate tthe negatively charged electrode (cathode)
where they get discharged to form hydrogen gas. (Imk)
d) The amount of water used to producea@d H gases iMORE than that
produced at the anode. (2mks)

e) Quantity of electricity 15 x 0.72 x 60
= 648 coulombs

4 OH@gy —— 2H0( + O2g) + 4€

Faradays of electricit§48 = 0.0006715F
96500
Moles of oxygen produced =0.006715
=0.006175
4
Volume of oxygen = 0.001675x 24000
= 40.2888cm3
=40.29 cnd (4mks)
2. a) 0) The blue colour of solution fades. Brown solid is deposited because the
coloured copper ions are discharged to form copper. (3 mks)
(i) Heat Change
25x4.2x18 = 1890 Joules (2mks)
(i) Moles of My used = 0.15 =0.00625
24
0.00625 = 1890 Joules
1 mole = 1890
0.00625
= -302.4Kj mot1 (2mks)
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(iv) Mge +CU@g) — Mg®aq+CUs () (1mk)

A
(v)
Mg (s) + CUP* (aq)

A

Energy|

Mg®* @g + Cugy
A 4

[
|

Reaction ceordinate

b) Zinc is higher than copper in the reactivity series of zinc is more reactive than
copper or zinc will dissolve in the solution leading to weakening of the container or

Redox reaction will take place. (2mks)
3. a) Isotopes are atoms with same atomic number (protons) but different mass
numbers while allotropes are different forms/structure of an element in the same physical
state. (2mks)
b) ) E Atomic radius decrease across a period/E has the highésamuc
attraction/ E has the highest no. of protons. (2mks)
(i)
A B
C|D E
F
(i) used in Advertising sign Lamps/ Light /fluorescent lamps
Weather/metrological/arch welding. (Imark)
(iv) 2CNGs(s) > 2CNOy(s) + 02
2NaNg(s) (s) Heat 2NaNo@s) + O2g) (Imk)
C) Moles of chlorine usedlzs = 0.125
Mass of Ci in product formed =0.125x71 (1/2) = 8.875
Moles of D = 0.125
Mass of D 11.878.875 = 39
39
R.AM of D = 24 (3mks)
4, a) 0] 2 pbSs)+ 30:(g) —» 2PbO(s) + 2 Sejg) (Imrk)
(i) To avoid poisoning of the catalyst (Imk)
(i)  SOsis absorbed in 98% conc. Sulphuric acid to make Oleum
Or SQ +H2SOy > H2S:07() (2 mk)
(iv)  SO(g) and SQ(g) (1mks)
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(v) They form acid rain which corrodes buildings / tokikills
/causes respiratory problems.(1mks)
(vi)  To minimize costs (mks)
b) i) Substance Observations
Iron filings  -Effervescence starts and stops immediately
- Bubbles of a colourless gas with a pungent smell.
- A brown solution is formed1mk)
Crystal of white sugarBlack spongy solid(1mk)
1)) I Heating is required for conc.H2S0O4 to react
Some SO2 is formed /produced (1mk)
Il Formaton of Carbon by dehydration of sugar.(1mk)

C) (NH4)SQ: i Ammonium sulphate. (1mks)
2CaSQ + Ca(HPw)2 Calcium super phosphate (1mk)

d) it is insoluble in water hence cannot be washed easily.(1mk)

5. a) Hydrocarbon (Imk)

b) i) Fractional distilation. (Imk)
i) Fuel solvent / source ofAdas (Imk)

C) i) L = Calcuium cabide, CaC (1mk)
ii) Phosphoric acid / aluminium oxide A$Q; (1mk)
iii) HiCt® CiH (1mk)
iv) Hydrolysis or hydration or Oxidation (Imk)
iv) I

A’ Making raincoats.
A Plastic water pipes
A Electrical insulation

A Floor tiles. (1mk)
Il Hardening of oils to form fats/ margarine manufacture(1mk)
d) i) CH3COOHag) + NaOHag) CHzCO1T ONagaq)+ H20q) (1mk)
i) HCl is fully dissociated while ethanoic acigsociates partially
\ Ethanoic acid is weak while HCL is strong(2mks)
6. a) i) Calcium silicate / calcium aluminate (Imk)

i) Magnetite,FeO4
Siderite,FeCO3 / Iron pyrites / iron limonite
Accept both the name and or a correct formula(1mk)
i) Carbon dioxide,CO2 /Carbon (IV)oxide (1mk)
b) Air reacts with carbon (coke) to form carbon dioxide(CO2).Carbon dioxide reacts
with coke to form carbon monoxide. The carbon monoxide reacts with Fe203 to
form iron.(3mks)

C) To produce calcium oxide whiaeacts with silica to form slag.(1mk)
d) Cast iron is impure. (1mk)
(e) Manufacture of

A Rails.

A Drainage pipes
A Engine blocks / Utensils / nails / cutlery / surgical instruments/bridges/
cars / iron sheets etc. (2mk)
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Nitric acid is astrong oxidizing acid. It oxidizes hydrogen gas to water (1mk)
Increase Molecules acquire the necessary activation energy. This increases

the frequency of collisions hence the rate of reaction.(2mk)

a)
b)

7.

(2mks)

(1mk)
(1mk)

48000
24000

48000cm  (2mks)

2.07
2.07

40
4000cm

0.01
4000
=4
2
— 5 PB(NGs)2@aq)+ 2H0¢) + 2NOy(g)

40 cn? ( Correct value read from graph) (1mk)
Moles of lead

Moles ofnitric acid

That react with 1 mole of lead 1000

Moles of nitrogen dioxide

\ 1 mole of lead

480
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i)

e)
9)
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K.C.S.E 2007 CHEMISTRY PAPER 1233/1
MARKING SCHEMES
(a) Carbon (IV) oxide
(b) Blue flame, carbon (1) oxide is burning
Mass in 500cr= 15 x 1.05 = 15.75¢g
Mass in 100cr= 15.75 x 2 = 31.5
Molarity =315=0.103
60
(@) Group (V1) elements
(b) Chlorine molecule is smiak and the strength of vanderwaals forces between
molecules of chlorine is weak as compared to iodine.
C- unburnt gas D- Luminous yellow flame

The product from nettle plant is acidic aqueous ammonia solution being basic neutralize the
acidic product.
a) Colour change from green to brown.

b) fe3* 30H Y Ee ( OH)
(ag) (aq) (S) ~
a) U

Salt bridge

|

I
'

‘ |

W'l
I

b) E9 cell = E'reduced = Eoxidized
=-0.14V- - 0.74V = +0.6V>
15. Across the period there is a gradual increase in nunfipeoteins in the nucleus. This
increases the force as attracted between the nucleus and the electrons.
16.a) Dilute Nitric acid
b) Silver metal
C) oxygen
10. i) H202( g ) 20% @i =- 133kjmol3
i)H20( | ) (g% OBgR &e H= + 188kmott
iyH20( | ) ¥ eeH 2 @&5kjmol?
11. Itis denser than air>
It will react calcium oxide since GQs acidic and CaO is basic.
12. a) The volume of a fixed mass of gas is directly proportional to its
temperature is kevin.
b) V1l =V2
T1 T2
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T2=291x(1.0x 10 x2 .8 x 1¢

13.

14.

15.

16.

17.

18.

19.

20.

(1.0x10)x3.5x 109
2328 K
(@) (i) Deliquscency
(ii) Esterification
(iif) Thermal crucking
@) Nuclear fusion is where two light nuclei combine to give a heavy release
of energy while nuclear fusion is where a large nuclear splits into
smaller nuclei with the release of enormous amount of energy.
(b) Wrap with aluminium or lead foil and bury them deep underground
@) The calcium and magnesium compounds in this water can not be
decomposed by heating i.e. Ca@aSQ, MgSQ: and MgCh
(b) lonic exchange
Uses sodium carbonate (washing soda)
(a) @
(b) [Zn(OH))?

H H H H
b b b b
H Cb Cb C BC Hb
b b b b
H H H H
Butane
H H H H
b b b b
H Cb Cb C bHDb
b b b
H CHs H

Methyl Propane

React sodium with water to get sodium hydroxide

Bubble into this solution excess carbon (iv) oxidget sodium hydrogen carbonate.
(a) Froth Floatation

(b) ZnCQ(g) Y Z n @+ COx(Q)

(c) Manufacture of dry cells. Zinc casing forms the anode of dry cells

(@)

Element | C H O
% 64 21 13
1 1 ]
Mole 5. 1. 13
Ratid 4 ] 1
[E.F.= GHoOH]
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21.

22.

23.

24.

25.

26.

27.

28.

Energy

(b)
H H H
b b b
b Cb C bC bObLDLH
b b b
H H H
(@) Chlorine ions in Brime are high concentration compared to oxide ions in solutions
(b) Hydrogen gas

T
IoO0CIT

Al(SQ)s Y 3 $:.02A

Moles & Al (SQu)z = 6.84 = 0.02
342
Moles #SQy2= 0.02 x 3=0.06

PentenelAl is polar. There are two forces, Vanderwaals and hydrogen bonds holding its
molecules together. Pentene is npalar.

White flames produced, Ammoniaact with chlorine producing hydrogen chloride gas
which react with excess ammonia to give ammonium chloride

(a) No change in volume since the number of moles of acid is equal in both cases.
(b) Itis less dense and does not bura higdrogen

(a) They are both metals and need to lose electrons to be stable
() RCO(s) YRO(@E) + CO
© Q°

catalysed

2H,0 0

P

2H;Oy, + Oy,

Reaction path
(a) Ag(a) + eAG(s)
(b) Ce =1t =5.0 x 3 x 60 =54000c
Mass of silver deposited

=108 x 54000
96500
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=60.44q
29. (a) Metallic bonding
(b) Group 1 Each atom contains one electron in its outer most energy level

30. The molecules which were inform of a ring open up to give chained molecgle$HS
entangles each other reducing the flow of modtelphur and increases its viscosity
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3.

K.C.S.E 2007 CHEMISTRY PAPER 2
MARKING SCHEMES
(a) The type of flame produced
- Amount of heat produced

(b) (1) Heat produced = MCeT

®T = 46.5%C= 25 = 21.5

&eH = 450 x 21.5 = 40635 Joul es
(i) Moles of g¢hanol =1.5= 0.0326

46
Molar heat 40635 1246472.392 Joules
0.0326

(c) GHsOH + 3QY 2 e«BH.0

(aq)  (9) (L)
(d) - Heat less by radiation, conduction and convectional current

- Experimental errors when reading timometer
(@) (i) 2-MethylT Propi i ene

Penti I'T yne
(b) (i) Change from orange to green

(ii1) Effervescence and a colourless gas
(c) Step 1

Fermentation: Glucose solution is mixed with yeast. The eneyrgmase from yeast
converts glucose to ethanol

Step Il
Dehydration: Ethanol is mixed with concentrated sulphuric acid and heated in presence

of Al,O3 as a catalyst

(d)

H H O
b b Il

H Cb Cb C bO bH
b b
H H

(ii) H O H

b b

H Cb Cb O bB Hb
b b
H H

(e) Produced C®which causes global warming
Produces acidit compounds which causes acidic rain

(@) (i) Effervescence and brown gas produced
Blue solution formed
(i) Dilute HCL is not an oxidizing agent
(i) 1 CU(s) + 4HN}(aq) CU(NQ(aq) + 2NQ(g) + 2H0(I)
[l moles of Cu=0.5=0.007874
63.5
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Moles of HNGQ = 0.0067874 x 4 = 0.31496
Volume of HNQ = 0.031496 x 1006 10.49cn
3

(b) Step 4- Neutralization
Step 5 Displacement

(c) Resistant to corrosion
It is tough, 1 strong metal

4, @) (i) Forward reaction is faster than the reverse reaction

(if) 1 production will reduce since equilibrium will shift backward so asitgerthe
pressure.
I No change in amount of methanol since a catalyst will help reaction to come to
equilibrium
(i) I Negative: the reaction is exothermic since it require low temperature to be fast.
Il To ensure that the reacting particles possegeractivation energy.

(b) (i) no. of seconds =2 x 60 =120 Sec
Moles of H202 decomposed
=120 x 6.0 x 1®=7,20 x 1¢¢
Concentration of kD> may be higher since concentration increases the rate of reaction.

5. f {O
[ Na+
Na
(i) The ions are ndtee at 28C since the salt is in solid state but betweer?@Gind
1413C the ions are free since electrostatic forces between the ions is overcomed
(b) Ammonia react with water to form ammonia solution
(c) Dative/ ceordinate bond
(d)  Allotropes
(i) Add salt to methylbenzene, fullerene dissolves. Filter the mixture to remove the residue.
Heat the Filtrate to make it concentrated cool the solution slowly to get crystals.
(i) 12n = 720: n =720= 60
12
M.f = Cso
6. @ ) To the mixture in test tube and fresh prepared iron (I) sulphate solution.

Then add concentrated sulphuric acid to form a brown ring.
(i) RMM of (NH4)2 HPQy = 132
Percentage of (N) 28 x 100=21.212%
132
Mass of (N) =21.212 x 25= 5.303kg
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100
(b) @)
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