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1 Below is a grid representing part of the periodic table. The letters do not represent the
actual chemical symbols of the elements. Study it and answer the questions that follow.

(a)  Usingdots (e) and crosses (x) to represent electrons, show bonding in;

L. Molecule of | (1 mark)

IL. (1 mark)

I11. Name the types of bonds formed in (a) above. (1 mark)
I . Co \(C’\\Q'f\t /,

n - \0nic /\

(b)  Achloride of M was dissolved in water and the resultant solution tested using
litmus papers. State and explain the observations made. (2 marks) / [

Observations: P lue “lt'v’\u{ PG e Chen .1’0‘, To “Q‘f! Q“d
red Wmoin 'real' i

Explanation: Ch\o\r‘\de A&f M, hjo'rD\j_ﬂ/? ’:‘ WGTQ;QM'EG

an audic Lolufien € ire o Ok ene.
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(c)  Compare the atomic radius of Kand N. Explain._ \/' (2 marks)
N hes a Swaller atome vadiue Tha KV N hy,

~ ~ t
Mo wione Whiclh vicores nuelear ot C.frm/[
M Ky~ t Smaller.
(d)  Explain why element L is used in oyerhead electric cables whereas K is not,

v L1s & better (omductor o Q,(chnc.dl‘T Tron K1 k) )
/U oalio i V‘Tﬂrjlf’@nw Uced v oVer head Hmn KTF

(e)  Whatis the name of the chemical family to which | belongs? (1 mark)
No ble 3&3@ <.

() A burning piece of element K was lowered in a gas jar containing carbon (IV) oxide
gas.

(i) State and explain the observations made. . . (2 marks) '
— th Continuves To buvn, mnr‘:‘? A M/LH!Q Sol(d ‘\J
e (K e The W Aduced

n blatk Subdlente - e eat producs I/
Ao (rnuses CO5 Yo C and Oy ,Wh- 2nablev ]
K Thwe bwvr\uirﬁwrm‘m{ %4‘(}7 eoxle ‘1 K.
(i) ~ Write an equation for the reaction that took place in the gas jar.(1 mark)
?%QK@ + CO&(j) —>2 K@@) + C(s)
(a) In order to obtain some dilute aqueous ethanol, a solution of sugar and yeast is
made. The mixture is then kept under warm conditions for some time. The sugar is

broken down into simpler sugars, glucose by enzymes in the yeast to produce
ethanol.

(i) What name is given to the process described above? (1 mark)

Fermg nta tien

(ii)  Write the equation for the formation of the dilute aqueous solution of
ethanol. (1 mark)

“/Qa.ﬂ‘> C ,
Ce HaOy ) Twarn AH3 0, 11004,

(iii)  About 10% by volume of ethanol is produced by the method described.
What process would the 95% by volume of ethanol be obtained? (1mk)

Fractiona)  dishllalion
(iv)  Write the structural formula of ethanol. (1mk)
I
#-c—c-o-H
|
H

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

Reagent Z
S CH3CH>COOCH:CHj;

H*/KMnO4

Na

CH3;CH>CH>OH

Substance K and gas W

Excess conc. H,SO4

y

T

HBr

\%

a) Name; S Pro()o\no:c ac\xd (4mks)
< Sodum Prpexide
T Pf‘o(?—l-eno,/ﬂmpf”b
z  EfRane)

b) Write the equation for the formation of substance V. Give the name of V. (2mKks)

l
CH; CcH=CH —t)- H Br@)- > CHaHBr CHS@) 4 [
' U~bvomo profane v’

c) One of the largest users of vegetable oils is the soap industry.

(i) Name the process of manufacturing soap. (1 mark)
Sa Poni {i(;ﬂtdn
(ii)  Using an equation, explain why the efficiency of soap is reduced when water
from Athi River is used. (1 mark)

an’r "t'ZC‘HL ngcooﬂqqﬂ —_— (C,:} HngOD)JCq@TNa{;

Ms Qﬂ) '{_lcl? Hg;CODNQG{Q) — (C;:} Hgl— COOJQ%@) T Q/\/“;&]
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2, (a)  Liquid A has a boiling of 56°C while liquid B has a boiling point of 110°C. State the
method used to separate the two liqyids. Give a reason. (2 marks)
— S}mple A st & ien 4

Bm’tﬂs d)nfx fanj.cz T wde 7\4{/000

(b)  Study the flow chart below showing the main stages involved in fractional
distillation of liquid air.

Air Filter > Sodium » Cool to -25°C
A hydroxide '

4
A

B
Fractional distillation of liquid air Compressed to
200atm cooled to
-200°C
Y
-183°C -186°C -196°C
P Q R
(i) Name substances removed through A, B and C. (1 % mark)
A Dugf ﬂmrc(u
B . Caoa vibo n (V /B8 1d€
¢ - Water vapour
(ii) What is the role of the compressor? _ ) (1 mark)

’ (o \lquqﬁj The oar

(iii) Name one other substance that can be used in place of sodium hydroxide.

PDf’ASWM A-fﬂm;w{@ {1 maxk)
(iv) Name the gases P, Q, R. (1 % mark)
P - OX :60»0
Q - Avgen
R - Niltvoaen
(v)  Whatcolouris llqula)aur? (1 mark)

Pode blue

C) Magnesium ribbon is burnt in air. Write two equatlons for the products formed.

1M3Q} T Oa(j) >2M30(9 /l (2 marks)
jMﬁQ) A Naé) — MﬁEBNa‘@)
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4, (a) The table below shows the results obtained when Sammy carried out an
experiment to study how 200cm?3 of hydrogen peroxide solution at 20°C
decomposed when 4.0g of manganese (IV) oxide was added. Volume of oxygen was
measured after every 10 seconds.

Time(Sec) 0 10 20 30 |40 50 60 70 80 90 .
Volume(cm3) | 0 60 90 105 | 112 [116 [118 |120 [120 (120
Plot a graph of volume of gas against time and label it X. (3 marks)

(b)  Use your graph to find the;

(0)

MOKASA - CHEMISTRY PAPER 2 @2018

Volume of gas produced after 35 seconds.

2
WO Cm

(1 mark)



(i)  Time needed to produce 80cm? of gas. (1 mark)
[6. sec 4|

(c) Explain why the volume of oxygen produced does not exceed 120cm3. (1 mark)

K\ the “ovosenr wide \ad df&cﬂvw(w;_ea[)ﬂ:,m
nNoe Mov; D%ﬂw\)‘gﬂ)&m Pwdw&ﬂ(

(d)  Sketch graph Y on the same grid to show the results when hydrogen peroxide at
10°C is used. Explain. A+ |ower 4e Tu % Qo (2 marks)

e 2 wodken s oo g -’m_,:% “’“gﬁ' g V|
0 p

e. The mass of the solid residue after the experiment was found tobe 4.0g ain.

‘AC\Y\A:V\?SQ (v) owde (s e CaTal -QT,V\A(\V((F (2 marks)

1A Unanar duving The meetion as ¢ doeo
0 Tee f in S*eg.ch;n .
5. The flow chart below shows how sulphuric (VI) acid is produced on a large scale.
Oxygen Air Liquid S
Yellow } * 4
solid R Burner GaiT Mixler - Reaction Gas !
chamber
Oleum
Y
Product N Dilution
A h chamber
Liquid D
(a) Identify the following: (4 marks)

(i) GasT . SOQ \ SM\O\\U\V (Gv) 01\‘16\9 ///
(i) GasQ 5 SOg \S\/\\Q\(w\.—(\h\ D)(lf{Q ' /’
(i) Liquids- Comncentveted Qv\\(\\ﬂwﬂt@') au

(iv) Liquid D - watlaer /|

(b)  Which catalyst is most suitable in the reaction chamber? Give a reason for your

v aﬁgﬁﬁc{:wm(\() ox.de (V;_Dg v | ‘ (‘2";?‘)
# (Ef u Ny Q}jl(/] (losane. bv’ The irr\f)wr”ﬁ;o g
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(c)  Write an equation for the reaction between liquid S and gas Q. (1 mark)

(d) What would you observe if concentrated sulphuric (VI) acid is added to cane sugar?
Explain (2 marks)

lQQl.( Mass (¢ ....-\9_4
_,chwwd 4&9 olonyrales Cgar 7oy

a bleck Mon C91/19Vn

(e)  State two uses of djlute Sulphur (VI) acid. (2 marks)
- L/\Ppr ‘q. -*-FQ (4 Qs - Uced 1n lead QC(OI accymalofoa
C(g;tb— q&mﬁ |
5

- V 2 9 01-~TJ

f) According to Le’ Chatelu;(' s prmcnple what optimum conditions should be adopted in the
above large scale manufacture of sulphuric (VI) acid to obtain maximum yield of Sulphur (VI)
oxide? (2 marks)

- HES“ presme ¢ -3 at V) fghmd Sﬁ(’c}g
- l\aw‘ﬁ’mpﬂrkt?wg_ ASOQC» v/

6. The diagram below represents a set-up to determine the molar heat of combustion of
propanol.

Beaker

Water

Propanol

Lamp

() What do you understand by the term ‘molar heat of combustion’? (1mk)
4+ s the en R\pl Cf«ﬁh ¢ Tkt octarvc wWhin
ene Mol V{'?-C-(_GH(? 3 Cmplﬂ‘r‘?H buened

th D
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(b)  During the experiment, the data given below was recorded.

Mass of water 200g
Initial temperature of water 20.59C
Final temperature of water 47.09C
Initial mass of lamp 4 Pvepawre | 30.42g
Final mass of lamp + propaﬁol 29.98g
Specific heat capacity of water 4.2k] /kg/K

C=12,H=1,0=16

(i) Calculate the temperature change. (1 mark)
Lf 7 — Aok’ = 265
(ii)  Calculate the mass of propanol burnt? (1 mark)

30:42— 39793 = 04y

(iii)  Calculate the molar heat of combustion of propanol. (2 marks)

At= nmcAT B
= 200 X Y 2ANX 6§ = 2 Ap K

\ooO

QMMCH L CH, (W01 = €0
& O- qg{J o v/ \ved ’12 1T

6& (3 /1
60 x22:-2b - 3035 45 ¢T|vole
o (/
(c) Write down a thermochemical equation for the complete combustion of
propanol. (1 mark)

(i) Draw a\n energy level diagram for the reaction in this experiment.

\/ QO’\\I\— C3H70H(\l,+ Oz (2 marks)
gk ‘g“@ At = ~20% - 4C kT pdle
o
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(d) Definetheterm‘fuel. — A Substance fthat (1 mark)
Prv({uce_g uceful 2narg- ud\,\g.,.\ Y8 uho{ﬂrjﬂw Q
thomisl or Nucltor rezctun -

(e) What is a heating value of a fuel? . (1 mark)
The amounl q h&t energy qives out when

QA U\mf‘_\/\ﬁg—‘ c% a f‘vLQ/f (< Cmp(gl.@tr buened

(H De}t;migzimging value of propanol in this experiment. (1 mark)
Meatie Velue = MJF ertalpy = 2_283_52;':*__". = 50-590% ﬂlj
M4 ()

g) Other than the heating value of a fuel, state any other two factors that one has to consider

~Waelinty — 2o ard it 40
— £=se 0{ l\'avog,c
— CosXx

— %ﬂ\/\wvwmgh“"\ ‘Qﬂ‘Q(t

h) It has been suggested that all motor vehicles must be fitted with electronically
controlling gadget mixer of air and fuel. Why do you support this suggestion?

TO R nSure Comp)eT(, CormbusTion "‘%thark)
‘o m\lm{'m.t(,e The \)wc{u(‘fw‘h db CO \'\MtCL

e Porsmavs

it Study the flow chart below and use it to answer the questions that follow:
Water sample from N ag.S‘ 04 White
river M Step 2 precipitate
Step 1 | Excess st NaOH + aluminium
NaOH foil and boil
p3
White precipitate Gas W which
changes moits
litmus blue
JHeat
Step 4
Product V+T
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(a) Write down two possible catigns in the water basing on step 1 only. (1 mark
Ay )

Ca Q
(b)  Give ionic equation for reaction in step=2. (1 mark)
. % -n, > 0
Cax t@j & 4 SO‘%(@@) Cas V*Gq)
(c) Write the&]uation for reaction in step 4. (1 mark)
— * Hs0
Co‘@H)z@} > s v
(d)  Write the formula of the anion in the water. (1 mark)

—

NO,

(e)  Name one source of the compound found in river M above.

a ASQC(AHV\W-‘—\ "@r *"\W 3 |h()[hﬂv’?‘4 ‘ k)a\s-\-éﬂ
(f) State the effect of the anion in (d) above to the water in the river.

E_V\-\_thl(?—b;ﬁ/ Qﬁﬁ)fd jrm«)}i% 0,6746 ,.';,\ (1 mark)

(1 mark)

waty bedies due te nwrwenﬁgétl—{gza)/_ usf,j all
o8, ‘-@MM[WK 1 ﬂ(@#$ Grymals -
(g)  Study the equation below:

Process
Nach:g ‘10H20 Y > Na2603‘ HzO + 9H20

(i) Name process Y. (1 mark)

ﬁ?ﬁp’\&ﬂ,@m& .

(ii)  Give one main difference between salt Na,C0;#10H,0 and Na,C0O; e H,0
.H . . (1 mark)
Na, (04 1080 & erydllive  while
NG\;__COL' HLO \§ 1k VMO\SL( ’fvvm ‘

(iii)  Explain why magnesium chloride should always be kept in a desiccator.

- (1 mark)
U FQ_Q-O(AJLV] absobs MouWie rIQfW\
s heie
iv) Write a chemical equation to show the effect of heat on lead (II) nitrate.

2 P%(O;):L(S) ——>2F190® -[-l,L/\’OQ\@) -f—o_zﬁ%mark)
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