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Instructions
v Write your name and index number in the spaces provided above.
v Sign and write the date of examination in the spaces provided above.
v Answer all the questions in the spaces provided in the question paper-
v Electronic calculators may be used.
v All working must be clearly shown where necessary.
v This paper consists of 13 printed pages. Confirm this and that no questions are
missing.
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1. Study the information below. given about elements A, B, C,D,E,F, G and H which form
part of the Periodic Table. Letters are not actual symbols of the elements.
i Element A is in period 2 group VL. D is atomic number 15.
ii. Element F forms a cation having an oxidation state of +1. The ion of F has
three occupied energy levels.
iii. B and G belong to the same chemical family but G has one more energy
level than B. B loses two electrons to form an ion with electronic
configuration 2.8
iv. Element C belongs to the same period as B and has one more proton than
B.
v. E and H belong to the same group and react by gaining one electron. H has
a larger atomic radius than E.

Use the information above to answer the questions that follow.

a) Whicile/kﬁ\ent forms ions with a charge of 2-? Explain. ‘ (2 marks)

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

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

o c\u\moﬁ, ....... )

. P s et B R R G

b) What is the nature of the oxide formed by element C.? (1 mark)
............ m?\wmw\)/{
¢) How does the reactivity of H compare with that of E? Explain. (2 marks)
A T YT N A A

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

Qm()ﬂ\n\(ﬁc ..... \%«\u eos.... eceaces .. clos Wcj“)@/k%’ 4
E hC’\C G £ mo{\\ﬁe‘é C’\)‘()MCL ‘(C&Ci WAS Than \*\ ) \/‘ ‘
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d) Write down a balanced chemical equation for the reaction between B and chlorine.

\ ] \/ (1 mark)
%@) ..... *‘Clc‘j) ............ LIRS gdl@) i

e) Compare the atomic radii of elements F and G. Gempa;eav\wn (2 marks)
(/T has. “M\_\EE“QEVM\CXGJ\W o B ‘

A M......fywm.......m\cy/ﬁ../...cx...h.aé.\._...«;p....r.gje.x..%,c.iacx..chw%

: by 4) .
f) If the oxides of F and D are separately dissolved in water, state and explain the effe<cTs C;p

their aqueous solutions on litmus. @ m\g}f)/ f :
SO\M\'Q}\ 0f oxide or B . wdater  turns Lehue  soluhen e wohile

DRI St SO A SRS R R R R I T R I S IR Y

e e ebeb e e e L e T e e e st

D huvns . Mowesdaberedl. | Oxede of

2. (a) Study the reduction potentials below. o /
Half cell E’(Volts) L/
A¥(aq) +2e- = A +0.34
Bagites =B 2.9
%Cr(g) +e- =C g +2.87

(1) Identify the weakest oxidizing agent (1 marks)

............ B (s)\/[

(ii) Calculate the e.m.f of the cell that would produce the highest output of voltage. 2 marks) _
H - tﬂ—&zuchn - tOR«\Op&.pVL - +2%7 _(_Q'QZ ' ' - T 5,::7_6’—1,/ ( (/‘f':ﬂ'>
(iii) Write the cell diagram for the cell formed in (ii) above. — (1 mark)

............... 2]

,m

Copper (ll) sulphate Solution

Anocpe}/ — [Ea|EE .:: i Caﬂaxocje, /1/

L
Vs \\J_.k 1
¥ Graphite electrodes
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(1) Identify the anode and cathode on the diagram.

(1 mark)

(i) Write an equation to show how gas A is formed. (1 mark)
’T 2 L » _* A _(__ A -

.................. 40“(@)7‘2\;0&!!+02@)4{“ .. (

(iii) State two changes that occur in the electrolyte after the experiment. (2 marks)

(vi) In eleétrolysis of dilute magnesium sulphate, using inert electr

passed for 1% hours. Calculate the volume of the gas produced at the anode at s.t.p.

(1F=96500 C, M.G.V=22.4 Litres) [/1/ (3 marks)
@’ Rl 3 X qeSoo C = 22-4|

=3 )((Gox'(5> - Qooo (. K22 4 | e o

:QO*{%% (e x qagoo(;)\/};/

Uw = 0522 LW/ L‘U\,/UU. |
3
PVCG“LQ\' S,22000 /

—_— o /
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3. The scheme below shows various reactions starting with ammonia. Study it and answer

the questions that follow

Ammonia
Step I (1) Oxygen + catalyst
Compound J Y (i) Water
Nitrie (V) | Step 1l Aqueous
acid 3 potassium
nitrate
Cu (s) tep 111
A 4
H,S
Heat
Copper (1I) < Solution K Sulphur
oxide
A
Brown solid L
a)Name the catalyst used n step mar
(a)N h 1 di [ (1 k)
...... P\W‘WM—%OJMM\/‘
(b) Write any two equations for the reactions that take place in step I. (2 marks)
- : _ ) i \/|
Al el L!/NH%?LQ) ..... it OQ ......... 7“‘- MLL‘J)“\—GHD»OQ; .......................................
: ‘ e :
.......... S Tt Dcon, o 1S ANRERIIY. 0 B0
ANOs g, + 2 H, 04055 —> & HN 2 @q) \//I
(c) Name the process that takes place in step II. (1 mark)
......... NQLULWLS’QJ?&%\/I
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.................................

Nedutes  ntvic Y. acd

(e) Write the formula of compound J

(f) Calculate the percentage of nitrogen by mass that is present in compound J. (N=14,

H=1,0=16) Nt NO, = aNt4H+30= Yo \/Z (2 marks)

(g) Give one advantage that ammonium phosphate has over ammonium sulphate as a fertilizer.

' mark) .
I adddin. . niwgee,. Ammenim, .pho.fp.ﬁ.céfz. Confaing, Phosp e gdental. ‘ A plart
(h) Give one Sissivantage of usii arufieial Poitiizer, (1 mafc%D oth
..... %amex?enme\/!4
4. (a) (i) What is,a r&éejl‘;j daical [ uclens vec thi) © (1 mark) /

Awg?‘ﬂﬁé....f’?%t..“...‘.i..Y.f?.‘....J}z....prwjuoz Lki‘efwi..ewarg.\; ..... @fﬁfi‘.@) ....... /

(ii) Calculate the heating value of propane, C5Hs, given that its molar enthalpy of combustion
is -2200 kJ mol™. (C=12,8-1) . - (2 marks)

M&j{w Must = e+ &= L,,L{,ﬂmb\-)\/fé/

\// f w*vfi WY [l
ol Y Uuoyl:

so uffy Vh uele ek
(b) (i) Define molar enthalpy of combustion. (1 mark)

......................................................
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(i1) Use the information provided by the thermochemical equations below to calculate the

molar enthalpy of combustion of ethyne.
Cort 02 = COzqq
Hag + 7202 — HO

2Ct+ Hag —> Gl

JSH\

\

lCD o

~

QU

(3 marks)
AH= -394 kJ mol
AH= -286 kJ mol™

AH= +226 kJ mol™

[
NS - bH, + b K, = BH -H,

AR

. . CUZHMnQ L@q‘*) *('28] (t226)
L7
% 1/( V - — oo VJMD
i1 e

Pt

a/l/blma} @ M D{L

(c) Study the data given below and answer the questions that follow.

Enthalpy change

Lattice energy = -2237 kJ mol’'

Hydration energy = -1650 kJ mol’’

Hydration energy = -364 kJ mol™

Substance/ion
CaCly(s)
Ca’'(g)
Cl(g)
(1)
By, = Ladic
(i) ¥

/\/;(\!2( ‘ﬁ

Determine the molar enthalpy of solution of calcium chloride in water.

Draw an energy lle\vel diagram for the dissolution of calcium chloride in water.

(2 marks)
Bt +

i il \'\‘V)m}“\ﬂ L 050
-:—-szzg‘{—>+c’—((;,gb) +(1X‘$élf’)' \/‘3* ,

14 kImol™ \/[

27 : - 3 k
CC’\ ) + 2¢l y) (3marks)

: 421":‘;\/17/ _231{-% };/
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5. Study the scheme below and answer the questions that follow.

Mixture S
White Precipitate
H,O e Step 1 ACa(OH); (aq)
| f Gas V
A
Solution T Solid U HNO;, (ag)
v
v
Solution in W
Acidified
BaCl; (aq)
HClaqy Y Excess NaOH
v
White ppt R White ppt solublé
Y White in excess
Precipitate
step 1I J step I1
Excess Excess
= NaOH NH4OH

White ppt White ppt

Soluble in soluble in

excess excess i

@ KASSU 2018



(a) What property of mixture ? is shown in step 1. : \/(] (1 mark)
‘um 4 SCL\Jr

v Mixhve Oféoulo\‘z ...... and 109Gl Salr VM

(b) Name the following. (3 marks)

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

Gas V C@VL‘DV\ @) OMG@Q \/’

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

Write the formula of precipitate R .......... P b [ fl 453.. \/ ’ ' ..........

(c¢) Identify the ions present in solution T. (1mark)

ot l ; "
.......... 7\’\@6()\/7/, 5 OL'L @4 \//7/

(d) Write an ionic equation for the reaction between.

(1) Solution T and Barium chloride solution. (1 mark)

2 -
........ BQ(MJ’{—&O%@M?%QSG%(S) 0
(e) Identify mixture S. (1 mark)

(f) Write balanced chemical equations for reactions in which the white precipitates dissolves in

excess reagents in steps II and II g inarks) \/‘
Step IL......... YhCU H>Q@)+'D\ O H(wi) ........... > 7“(OH)LF](CUU
- ' 2+ |
(0! - — Ha) . oH
Step Mhossi s 7"\ (OH)}&S) ..... " L‘_N ﬁ%@r}) ................. 70 CM QLJ(%) : + @)

04
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6. The flow chart below shows some chemical reactions. Study it and answer the questions

that follow.
CH3COOH Lecly CH,COONa
A
Ethanol
Compound P < : ane Nag) g
CH;COOH
CH;CH,0H
A
o Clag) CH,
v Bragg CH, = CH, i W
v
4{ CH, - CHﬁ
u n
a) Write the name and formula of the organic compounds P,V and W. (3 marks)
Compound Name Formula
b
P £ﬂlﬂl ,a/_ﬂ\.Mrwt ‘/l"// CH,BCOOC'HLC’HB' ‘/V
{,Z*J‘.'Lrpmo&#lM{"/ﬂP/ CHZBrCHZBr 1/‘-,//
\Y%
Efkane - CHyCHy 2
'Y
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b) Name the process that leads to the formation of substance:

A\ . : 1 k
......... Ammmm\/l( e

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

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

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

d) If the relative molecular mass of compound U is 84,000, determine the value of n.

(C=12, H=1.0) / (2 marks)
(/2x2+- mﬁy\; 84 oo0 [

8 :3)000 \/|

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

f) State and explain the observations made when the following substances are burnt in
excess air. (2 marks)

Tk

......... . &MM@LWHW@M@/»@@W e

.....................................................................................................................
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7. 1(a) Below is a diagram of a process used for the production of sodium.

Study it and answer the

Yol ’fﬂhwj‘f\

questions that follow.

whichh sedyda ‘Ci (e¥ing
Chalsvids 18 H
add =4

e (Ui

] 4. e sgcix*ﬁf‘/’
T\%D)E\b\@«l s (E_\szfmw o )

»-—~.C :( oy (c. f {ffz‘&[
Catle Az

(1) Name the process.

A (1 mark)
SRS b 2w B i Froce se (//]

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

A recormbingn

e |
(iii) Write an equation for the faction at the anode.

' (1 mark)
............ .‘.Z.:‘C.’..-g.g.).....ﬁ...g.g.(g) = 2e— (//

_ (1 mark)

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

(b) The électrolyte is a molten mixture containing Na* and (2" cations.

(1) What is the source of Ca?

" jons?

(I mark)
(i) Give a reason why Ca?' (1 mark)
...... ZDM)MWC

.........................
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1. (a) The diagram below represents a mercury cathode cell that can be used to manufacture sodium
hydroxide. Study it and answer the questions that follow.

L
o b

. T~— Brine

h %
% ydrogen 2 ?
é it s ' 5
% 'L A il Sty
% ] 2 Pump
Stee! grids I 3 Z
€Tt gt —_— Y] e e e - N = v
7 R —— i N
% = A Sodium hydroxide
2 soiution
Z
2
2
/4
Amalgam

(i) Name the substance:

I. labelled 2. Wain\/l .................................... L i
I1. labelled 1. Chlorine.... e A e Al (1 mark)

(ii) Give two reasons why mercury is recycled. (2 marks)
Sl et il R R e S e e e D
'Pﬂvcnf:lﬂvzmgﬁ’wwwr‘oﬂm%\f‘/[ ...........
(iii) Write an equation for the reaction that occurs at the mercury cathode. (1 mark)
+ e
NMM)+Q+H3t\)——?Nw/Hj(,L) ............ / ...............................
(1 mark)

(b) State one use of sodium hydroxide.
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