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1. (a) Study the following part of periodic table chart and use it to answer the questions that

follow. The letters are not the actual symbols of the elements.
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(1) Which elements form ions with charge of -2?Explain (2mks)

Elowent Adnd S

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

(i1) [f the oxides of B and D are separately dissolved in water, what effect will their aqueous

solution have on litmus. (2mks)

.........................................................................................................
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(iv)  Write the formula of the compounds formed between elements G and H (1mk)
........................................ 2\ A
......................... S G- XH  —=2 GH
(V) In terms of structure and bonding, explain why the oxide ol D i‘las a lower melting point

than the oxides of B. (2mks)
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(vi)  Wrile an equation to show the action of heat on the carbonates with clement G

(1mk)
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(b) When 1.5litres of chlorine gas were completely reacted with element B;5.937g of the product were
formed. Determine the relative atomic mass of element B. (Atomic mass of chlorine = 35.5 Molar gas

(3mks)
KA v g= Bt~ ¢,
=qs-2¢ =)

volume = 24litres) .
Brd, > B,
1.5 Uies of Cf, = -£-q37s 9LRC,
Qup UitTes v, = 7
T2 X 2927 = q54
I~%

2. The scheme below shows the manufacture of sodium carbonate by the Solvay process. Study it and use it to

answer the questions that follow.

Ammoniacal brine —x—> Solvay tower P — filler
Heating Tower Liquid Chamber Q
A (Limestone) C
s B T Heat
Water
added Sodium Carbonate
Y
Chamber R [+
(a)  Name (1) gases A and B (Tmark)
A~ Cavbon(w) (‘)Xm’e
N~ Ahmena 4a s
(b) A\'améraquid and Solid D ‘l (1mark)
C - Anmepivw  Chiond ¢ Sovhon
A~ Sodiv  Wwgen  Cotrboqgaae
() Write equations for the reactions taking place in tower P and chamber R (2marks)
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R and give.ofe ofits uses.
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(&) State three uses of sodium carbonate (2marks)
- Marine OF glas s
- <ol (Tﬂmj WALP ’
— Maning “Cediwg  Cilitate  vaed 10 Xk \ﬂj a”ﬂiv’h)mrd

—Fape— [ndysivy
3. A student left some cmshed fluit mixture with water for some days. He found the mixture
had fermented. He concluded that the mixture was contaminated with water and ethanol with boiling point of

100°C and 78°C respectively. The set-up of apparatus below are used to separate the mixture.

Thermometer

Mixture Distillate

(1) Name the piece of apparatus labelled W (1mk)
Lieby G (e Nenser

(i1) What is the purpose of the thermometer in the set-up? ~ (1mk)
/(@ FH d (({ﬁL u,(,\(ﬂq 1‘0\(’ Ligd (A LC‘[!!I’_\:} , A H\NMU\WH{/{ mJnc/J (Oﬁ?.(:fﬁnf
t N Te
1i1) At Whgg’l end of the apparatus W should tap water be connected?(1mk)
(1v) Which liquid was collected as the first distillate? Explain (2mk)
Ethano | ~ \ as 4 \owes iamlﬂlc) Ot 7=°. (CMUTM to watey witke
‘/’U& JO[“; C‘l" (UCC/.

(v) What is the name given to the above mcthod of separating mixture?(1mk)
fTU\uL"“\Cx .z: rebilabe n -
vi)State two applications of the above method of separating mixtures (1mk)
- § i)mrr e COW\YW]QI'IFL 0+ ("YV(.-;? (?” )’ (0 ManY fa tfve k_SF,j\]—
= de jreyate O, and e TN a4y

(vi) What properties of the mixture make it possible lor the component to be separated
by the above methods? (2mk)
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4. (a) The set up below demonstrates the oxidation of copper to an oxide of copper by nitrogen(T)oxide. Study

the diagram and the data below it to answer the questions that follow.

Copper turnings

Combustion tube -\l l

Nitrogen(l) ———>

b ST
oxide —— Nitrogen
Porcelain boat gas
Heat :
Water
Ceppl 03560 -
Mass of porcelain boat=14.6g . . A R
_ Mass 1N s (]«(c lf
Mass of boat~copper turnings =24 2g N , o
Vbt ol | 1@ £ = 0s
Mass of boat+oxide of copper=26.6g K & a_—- o[> /(T:F Ol
Mole varo of | . 0 is
(1) Deterine the formula of the oxide of copper. CUP?( ¥ te /‘j"“ ’ (Bmksf
" e " " ol oo o .
Mass  O-Coppit=2p-2 —196<964 | olugen -
Nare 01 OXygel =2¢-~Rfpz =2 | :
(i) Write an equation for the reaction that occurrcd in the boat. : (Imk)

L'U(_g,) —Jr Nlo . - CUO —-['— NA o o
QU &) J)

(ii1) Calculate the volume of nitro gen formed at r.t.p. : R T (2mks).
v Hae eavativn [ male O Copps vaadks Witk I Mele oF N ollvpes 2 d0® at o)
opg el OF Va0 to o Liaale OF @itwaen gayf 0718 pold> = i
cig nelgs oF (@pped voad> with @ 1S mype (k2 =2 -
> s neles © Wivup foom ¢ is mm@s_a._[’éﬁ . Q- (SR 2% o =56di

(b) when 5.025¢ hydrated sodium carbonate werd Feactéd with excess &ydrochlorlc acid,450cm

carbon(iv)oxide were produced at r.Lp. calculate the number of moles of water of crystallization in one mole of

the sallt. ) OC e Gl b = 2UADA 2 (3mks)
]\)(-, Esz) + 21¢] = AN AL 4 (02t lOLf\ Noa(g3 = 240 0N (”o;.
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5. a)The set-up below was used by a form three student to prepare a dry sample of gas M. Study

it and use it to answer the questions that follow:-

Conc. HCI o \q
[ vt o

Uege
(i) Complete the diagram to show how a dry sample of gas M can be collected  (3mks)
(ii) State the identity of gas M (1mk)

HTge
iii) state two industrial uses of gas M.(2mks)

\) wyed Wil dXygen o Predvie alernene flame raed in Coiping Me faj i

() 0sed ln horaiv  Lanen « ) - vied IN Manyfuifus 61 el gng
Qu)b Vitd in celkElE o tvéls - /@gh’lmwr‘a . W indvgend o -
L)cWhat property of cc{ancenlrated sulphuﬁ? ?(cid is being[ employed in the above preparation? il mk) The set-up
NE (|2l Oy 13 1Oy VOIGH (¢ WAL - PIAES amwe VolaHlE s Troinl b S LGl s ~
belgw \&!ejsbﬁgeg to invesﬁ;gate Lhe{prcggertles of h drﬁgen Move Vo€ @ns from 1} s
Lead (II) oxid
Bluc flame
Dry hydrogen == , D
(3 1‘ .1\ . ) : .
Z Heat
= e Anhydrous Calcium
_ . - . Chloride _
(1) State and explain the observations that was made in the combustion tubc as the reaction progressed

{(:[Qto COE; E,E.:::O(El[ e O }04}"\ O ravg e f‘l‘;‘ st.hﬂ 7 ‘E) 7/Z . r( h( 3 mflis) é(}l'v‘{” (-g wrl'_\c/ ¢{ H oN (_').‘f
y \ A ] / " " . N . e e
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ale equations [drithe reaction

I) In the combustion tube (Imk)

['.—fzgqj—# ‘F’D Og => l') IL Hz(Q)‘

1y $the jet o <

)
the delivery tube
Hog, + > HaQy

_ Y T e . . : : :
Nalura]l}bf)u;m'rmg Befon exists as two isotopes, boron-10 B with a relative abundance of 20% and boron-11

(Imk)

B with a rclative abundance ol 80%.
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(a) How many electrons does each atom of boron contain? (Imk)
5 Qregrons -

(b) How many neutrons does each atom of the most abundant isotope contain? ~ (1mk)
A~5

(c) Calculate the relative atomic mass of boron. - (3mks)

Mg OFBIEA) E (PXRP 41 1x50
J AT
¢
2488 — (07

(d) Make a diagrammatic representation of an atom of the lcast abundant isotope of boron

showing the distribution of electrons and composition of the nucleus.  (2mks)

II. Air was passed through several reagents as shown below:

Concentrated 2

Air ——{ sodium hydroxide p S F-CoREOP T

solution turnings -
*
Y
Excess heated

Escaping magnesium

gases ¢ powder

(a) Write an equation for the reaction which takes place in the chamber containing
Magnesium powder (1mk)

Zthg $M > Mos

(b) N am&. (mc gas Whlch escapes from the chamber cor Icr})ﬂng magnesium powder.
Give a reason for your answer (1mk)

Avaol - (ks inery °

(¢) State two industrial uses of hydrogen gas ~ - (Imky
fH—ﬂ—,ﬂr*a chlop{ VW( €42 o M‘“Wt[ac'hv( Orinon,'a
- \Uiid'r\)
H’!C/YUJ/»\ rwu:\ -
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6.In the preparation of magnesium carbonate, magnesium was burnt in air and the product collected. Dilute
sulphuric acid was then added and the mixture filtered and cooled. Sodium carbonate was added to the filtrate
and the contents filtered. The residue was then washed and dried to give a white powder.

(a) Give the name of the product (1mk)

\ﬂ(‘ ﬂfigbe] @,{'{‘ﬂ@
(b) Write th?chc—:rmcal equation for the formation of the product (1mk)

Ma+ O,
(¢) (i) Name thefiltrate col‘lf‘yted after sodium carborht(—’: W added (1mk)
Sodivi Gu}rlx ate -
(i1) Write down the chemical formula of the white powder (1mk)
M4 C
(d) Write a chemical equatlon for the reaction between product in (a) and the acid (1mk)

M‘O + 4 ”(Oz”’ u95(’) —/— Hlo

(e) Write an 101’(@ équatlon to show thie formation of the White p der(]rnk) Y’

Mo . > M4

2 lag
(f) Write an e@ldﬁon to show wiiat 2)(:11% when the white powder is strongly heated.  (1mk)

MJCU (;{ > MO (O

(g) Identify the 1ons present in the filtrate aftu addition ¢ of s&lium carboriile. (1mk)

NU LA ﬂ['f\(/( L_g(.) (f rcr\\k '

(h) What is the name given to the reaction thiat takes place when sodmm calbonale was
added to the filtrate?,(1mk)

f’vecr;mﬁm C/@L[a[e dzﬂen/)(;u; ‘Hon -
The

7. 1igure below is a flow chart that shows the process that occurs in the manufactule of nitric(v)acid.
P Q
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(a) Name substance P,Q,R and S. 3mks)
P~ Mikgen - ¢ - Watpv
¢ — T dmpn
R — Nitrgég(ip ok fde -
(b) To obtain substance R, ammonia is heated to 900° in presence of air and the catalyst. The product is cooled
in air.
[) Name the catalyst for the reaction. (1mk)

F(éﬁ'—im Cotanat -

II) Write the equations for the reactions described in (b) | _ (2mk).
s, 20 ™ N @) ) @
[1I) Other than nitric(v)acid, name another product that is formed (Imk

N () acrd -
(¢) When ammonia is reacted with nitric (v)acid, it produces a nitrogenous fertiliser.
[) Explain why fertilisers play major role in food production. (2mks)
- f A - - ")
Meatl henle'  {nf1eagln. g g
~ (LY ﬂ\ﬁ) {
II) State two problems associated with the use of nitrogenous fertilisers (2mks)
v b (avaes  puprphcaron- | e i -
il ) Mo pors (ETH ISPy
" fotouie ok . Scliity in waier D1 mgonons {Erniree
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