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SECTION A (46 MARKS)
Answer all questions in this section.

1. Complete the following nuclear reaction cquations:

@ P> Mg, A . (01 mark)
— ®  FFe+iH — s %:’{}CO\/ A n. (01 mark)
T © / H +3 Li ——— 3’ %Q‘/ ..... (01 mark)
@ wmo o—s B 0 ot mar

2. gg?;vll.hc structure and state the shape of each of the following species in
Sy | 44 mer®)

Structure Shape
- 8i0; - ? L "//fffjm od

3 7o planer ™

- oo Sy »

- .vf)mg,r - Tﬂ\ GY\M _
- YD &T)egawta/i O/&(‘\ L7 pgmmiid%
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A

Mechanism:

..........

---------

------------------------------------------------------------------------------------

4. ()
g\cgumawwwi ...... ogk@iatosw)hbﬂﬁ%
" g.rads.9..0 comlint band: fo form gageos
(b) Table 2 shows standiu’d atv/e‘:age bond energies for some selected
Table2
| Bond c=clc-o|c-H|H-0[ =0

| Average bond energy ( kJmol™')

348

Use the data in the table to determine

the reaction.

//O .

CH~C

360 | 412 | 463 | 743

the standard enthalpy change of

(03 marks)
OH

Ng ® + HCNg'—— CHy— Ci H

\h‘l‘f
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(i)  To the second
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crerstiniiiiciseseen ok O‘%.‘:’:"SL'Q 4(5’}(' 9,:)\ 1 C =

o eeeee ez o k/j.-ﬁilﬁy;@);@wg

R T (*315’:4%%&(4_’,%‘43‘”»6]"1

hyoned 2
(a)  To a mixture of chromium(IIl) sulphatcso e
hydroxide solution, was added hydrogen pe

5 and excess SO the
: Je solution and

resultant mixture heated.

(% mark)
(i)  State what was observed. \/\/ v

The resu}tant solution

follows:

(1) To the first portion dilute sul
was observed and write ane

. place.

Observation_:

<olvdTon Chamﬁeco = Hd%

D Lokl

g tesssesncrrance e

e S‘W m"m LCQC{\

VV\C\\/K \l ;

-------
--------------------------------------------

in (a) was divided into portions and treated as

phuric acid was added. State what
quation for the reaction that took

A | (%2 mark),

Solution wag 4

€quation for ¢

portion, a fe

d

© reaction that took place.

W drops of lead(1I) ethang

ate
what was observed and write an

ded. State
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Obscrvation:

/t . \{,_v.—\"' (% mark)
e ERE_precipdale te dmmed

.............................
aet

------
----------------------------------------------

72 marks)

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

(b) An organic compound Q is soluble in both water and benzene.
0.5 moles of Q was shaken with a mixture containing 40 cm3 of water
and 20 cm? of benzene and the mixture allowed to stand until
equilibrium was attained. '
(KD for Q between benzene and water at 25°C is 5.)

=T Calculate the number of moles of Q in the water. (04 marks)

----------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

(2)  Propylamine is a weak base.

Write an;

() equation for the dissolution of propylamine in water. (1% marks)

........... CHaCHaChNHiept Holn 22 ¢ o CHa CHa e +
....... ”%MAO}{W”M%%}‘M TR U woe].

¢

s
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: for
(i)  expression for the bas ol mark)

ropylaminc. . , oo
o ™ U M HILOMT (v

¢ dissociation constant, K,

......
------------------

-----------------

------------------------------------------------------------------
..........

N5 _
T Asuphim,. CONsCHa O] = Bclargun, (UH:...

------------------------

--------------------------------------------------------------------
—_—

s No culshhctiep CCRAC HCh NHyT 0| -
,),(.(_'_” ‘(:_ (‘\‘.(’\'}'("\T’.Ct(':.c --------------------------------- ..—:é ............ é ......... X.%/';i‘é;;i:‘::\g
IF relevant COU = B-215X0 5 efdr™ V10 (et
...... g XN DL

_,{1,‘»5)11u-{£i"'l'S':_'_ ..................................................................
S5 EON] = CA = (0 1xA) =25 1SKE ..

............
...........
..........
------------------------------------------------------------

8. Theind M&?@Q’ @ chesodohon = 0083
. n—ioxjgeu'm;la reaction in which sulphur dioxide is converted into sulphur
In the contact process.is reversible and exothermic.

D) Writ . . :
(a) 1te equation to illustrate the reaction. \/@(19.2 mw

2AS |
Iy Ol@'J—OR@ ..... QS%C@'“”—AH
- f\\,::mﬁ nﬁ-_vm/v[é .5. NI be']t S c{] ‘
b Gl 1 A full s e, wosd
213 S) 1n eac case, stat o SEE ve o 33w S
position of the reaction in (a) isi‘;a e the effect on the equilibrium
Y - Reperan v nareascd, A (1% marks)
2

il : ,
.................. b ”W@l‘lﬁx\/”\" e "#@,,_,&Mgw;’,

------------------

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

A

OS/ / no . (1% marks)
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write equations to show how the following compounds can be synthesized:

4 (a) (CH;CH,),0 from ethene. \// (03 marks)
Hz.C H;),_O ................
K Dops, . poart
............. \/\/{y}m g W\/l[) O/LS

. CAanGliEas, O
loe. ¢ A% P /(7,'\(
% l/\ yvL C:\,_r“y_ﬂ
.................... e s e e ‘é' ,
(03 murks e

(2‘ () Propanone  from I, 2 - dibromopropane.
@ s ex(esS Hot KB

H
IR

| SECTION B (54 MARKS)
v Answer Six questions from this section.

Any additional question(s) answered will not be marked.

10. Nitrogen reacts with hydrogen according to the following equation:

N, + 3H,9 —— 2NH;g

-----------------------------------------------------------------------------------------

— (b)  Write equation(s) to show how ammonia can be converted to nitric |
A acid. | (4% marks)

-----------------

....... aNOe). +.0n@.. =2 20Ny v

/

see
--------------------------------------------------------
------------------------

CamScanner
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11.

()  Write an equation for the reaction between tin and

(1% marks)

(i)  cold dilute nitric acid. L ®
S0 JOHN s 02 50 (NS, 1 N NO2 527

........
sev?’
0ot
...............................................................................

...... m.\n.@;.).....*.’...L.I:H.N.Qeah@..':T.—?...J.'.'z.........z;.(a ’"IN-@‘@"&HQ(

....

e
PR
PR
------
----------------------------------------------------------------------------

. . ; . , , ing to
Ethylbromide reacts with aqueous sodium hydroxide solution according t
the following equation:

CH,CH,Br + NaOH () prantC s, CH,CH,OH + NaBruy)

(@)  Write the mechanism for the reaction. (02 mar ks)

) {L Name the type of mechanism in (a). (01 mark)

GV . , .

mark g“"(%%”uhm nuthsoplnlie | inokeeidar
(c)  Write the rate equation for the reaction. (01 mark)

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

------------------------------------------

o= Acoha
AHzCH O +Nabe - ety
: ’I\H A | DB ek
v 7 reaghn

Re

i

——— —
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(e) Write equations to show how CH,CH, Br can be converted to

CH,CH,CHO. M ¥ (21/2 marks)
CH:bCH').Er ~L>" © | CH CH CH
................................................... |2, CHA, CHa QMg
X {m}%n( L/?::@%C A |/‘/ AQ\)/H+ (/}/
B < AT G e B D
v %&‘\C{ mala \/[H( H

e e v s e e g e A0 CHg'CH'i Ho.
CHaCHaGHO M/wﬂy

................................................................. o
Vinlg / H (01 mark)

(a)  Statc what is meant by the term enthalpy oﬂ hydrzn

%uz.c.!%mwtsg heatr liberated M/W/mmﬂe

;/VL[/"\’ .......................................

..... { (D’\ﬁ VJ\” uwcla, W A .."V“ﬂ’ﬂcm
~The hycffgtlo energies o‘f‘bah E‘d"l‘fﬁ or de i 75 Igﬁwfh
", and -394 kJ mol™ respectively and the lattice energy of barium
chloride is -2056 kJ mol™.

Calculate the; ‘ J
@) hydratlon energy of barium chloride. (1% marks) \/k

12

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

..........................................................................
----------------------

O P IR. C o e e T TILE ST
)g)/(i) State two factors that can affect the magmtude of enthalpy OIV Q~~\ oA
hyd1at10n (01 mark) Vo)

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

enthalpy of hydration. m§04 marks)
AW (
..... lnecacen. . 001¢.... Charg cmma@eskmdmﬁm/
NI oweo‘amcmoe-mmmn ..... oy o adev
wfﬂkwbwlab .............. a&@ow—(lm
C{fCO‘U\o““}.U.M ............

-----------------------------------------------
--------------

ﬁt Aue ro 0(&0\/)2-9“’) a4mc7f'(m gfwTurva)ﬂcl(Q/\/L
Mmcm}a’fy gasegvo 078 Que Fo T Creane
nle o Separutiom
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, ass, the
A compound J contains 19.1% nitrogen, 43.6% oxygen by mass,
1S... @ rest being manganese.

(i) Calculate the empirical formula of J.

(2% marks)
' cce = —(19:1 +4z2:6)

Jexcenduge.. n.... mangancse. = oo =19 ryz

A AR NG )
...... fexcendnge. . g T
Elemeds:  Mn N 2 s Bt
fompoetins 21219 wa
MoleR s 2ESLL AT YR
i 549 o e
.............................. 6"@'7%”."":%%“”ﬁ:ng”ﬁg .
Wllﬂ.‘ﬁ..'.’?ﬁh.@. ........... @'@7(?5'_- .......... R SX T N S W o B i
o6l o9y | 0674

.......................... l_l_(/w

- ¢ £ y

_E’V\?}Q/VI'CCU]TUYV"‘MIJ\‘S‘ MaNOL A
(1)  10gofJin 1000 g of wat

er i(.).v.ve;red the freezing point of water
by 0.127 °C, Determine the molecuilar formula of J.
Ky for water = 1.g¢ °C mol! kg’) (02 marks)
< o U . -
20 WWC&M@@%@MMW&V@?@}%@ .«
o 28T e depreation {wec:wj B cawand ow
WO g

-----------------------------

---------------------

------------------------

............ g?.'.‘.ﬁﬂ..f@?xl#)tgé,x@) TR

------------
.

................................. I g
. VV]G-QC ..........

---------------------

’ A :@nl\jzoqu( ..............
- Me)cculw 10
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(b) V:fh'u;. nl few drops of concentrated Nitric acid were added to a solution
o, Tollowed by g Jiye lead(1V) oxide and the mixture boiled, a
purple coloured solyjo, was formed.

Write the:

() formula ang name of J., (01 mark)
Formulg:
M”(NO’DX ...... '\ ........... A l\/\ﬂN)( T
Name '

--------------- Mengoneoe () Nitrde o

------------------

(1) equation for the reaction leading to formation of the purple
coloured solution, (1% marks)

/‘\{ h\ ES! - l\(J LAY TN ¢ (\;3‘»’\'\/ l/) O’&g '
Q » ) j \/4/( ..........

.........................................................
------------------

t

QM@Z@*%HE@ +-5Ph0,9—> OMn Dsept 570

(¢) A few drops of aqueous sodium carbonate was added to a solution of J.
(1)  State what was observed. ‘ (%2 mark)

csee
..............
...........................................................................

- Nl # COZ 6ot a0y — Mal0Bh 0+ O

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

14. Name a reagent that can be used to distinguish between each of the following
pairs of compounds. In‘each case state what would be observed if each
member of the pair was separately treated with the reagent you have named.

(@ CH;CHO and CH,CHO. (03 marks)
- SR R A A LT R ooy ‘
1.0 HaCHO. —... AWWQWWW‘WL‘:@

-----------------

------
.....................................................................................

11 . Tlll‘.n Nyraa

CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

\
(b)  CH,CH,CZ=CH and (/_l.f’(/.,c'//é;,{{T * Cli) ‘/}”E’J’ L%(% marks)
\ ‘/,, i b e {
) o) len SR s L.W.f.},.om and el wver N
" ey SCH. =% Whife e
Y CHaGHaCECH 1S, precim

ok TP A A T

/s

see
.......
....................

-------
........
.............................

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

-------
.......................................................

C H A - N I &
......A(C@;aé b 1@C|’”LC‘OC,%£I%,F&L@C( q/iu/ i Lﬁ%’\ @it
15.  (a) Briefly explain what is meant by the term basic buffer. cull|marks

Blo e A Sﬁl/WH‘”’\"‘d"T ..... C01C Qa \A‘Na/ak bace [edkal,

---------------------------------------------------

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

..... Y.‘?.lff.’%.....f/hawg@ﬂ A e A el et

e e a/L e ps o u‘ﬁe(ﬁa ..........
(b) {gOO cm? of a 1 M solution of amnéul;‘rﬁ?iL aémixed‘ with 500 cm? of a
I M ammonium chloride solution,

Calculate the pH of the resultant solution. ‘
(K, of ammonia solution = 4.74)

A0y Sludien Gndern e g N

---------------------------

DN

. - uy= 0-SX EO\
T

bt 202 5
o COH= |- B17x0
Wmum.ﬂ; .+;_60;wm . Fd{ﬂ:_}é‘_’ ...... L’L"L ‘gl

o gy
[H = 6 HISHd)
Pl =~ log (5 s x10™) = 9,2
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--------------
.....
ve
...........
LR
ccccccccc
.......

.............. P H:Pkw ~§>'()H;GL$/\L{’_I%:O)DV6
............. RS e T

Two drops of dj ,
resultampsbo(l)l;qﬂu& sodium hydroxide solution were added to the
solution. Gi ion in (b). State what happened to the pH of the

+ UIVe a reason for your answer. (02 marks)

.......... remmﬁco& !

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

o Shates
(b) Toanaqueous solu’gfont%%ainingmalt(ﬂ) idns was added

concentrated hydrochloric acid dropwise until in €xcess.
Name the cobalt species present in the solution;

@) before addition of hydrochloric acid. \/\/(’/2 mark)
Ta Hexaaquadidhelf (D 102
NS .
D 4 | (i) ~ after addition of excess hydrochloric acid. \ l/(\7/2 mark)
................... Tedndrhomeobaltrie (1D, LM, Lo
L)
W Glg”ﬂ A 13 Turn Over
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til in excess to
wed to stand.

(02 marks)_+~
(i) State what was observed.

x/'\/ .
A ke ../z:.:c.é .Sig.t':’.’?‘l.?.;-c-/-\if Copl-. 4e..soli Ao ‘ﬁﬁé%

A oni oy £ (et om

...... .. 2y 4S8 )*OfWW*G\pOd& Lf\p(b f)

............ ,\‘ g < K\/t < /\Q)‘\ﬂj

....... SO land o} .M.\QAJ““?‘Q , lh@’f‘;k“ﬁl‘f}”{(}% 'iiarks)+ Ot

(iit- &titc angll'wa)lzj I [ﬁacio%’td ool > (OH ( .
@Q:.@QQ%_‘{@@[ T(Q_@Héﬁ) (o) ey

'Y KRR KKl
y R 9ssee * v AR

5 s D R

e . D R A I I A AR A )

ise un
: i s added dropwise
(c)  Concentrated ammonia solution Wﬂ‘-"' “'l he mixture allo
a solution containing cobalt(TT) 1ons anc

-------
----------
----------

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

17. (@) A 2% solution of a mon
11.6 cm® of a solution ¢
mass 1040 at 298 K.

omer, M has the same osmotic pressure as
ontaining 1.65 g of a polymer of molecular

Calculate the relative molecular mass of M., ~ (03 marks)
.......... W\bv=“QT=&R*%

, S
............------.----......_:i;(_f ..... :mRT—; );.ngg.‘g]%.¥-2q8>
............................................... Moo, ......[.l.;.é.x(o-r.b.:)@..}D[,)Lo
.................................. TC.=. 2283889025, pa. 1 X

------------------------------------------------------

----------

.............................................................................................
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(b)

The structural formulac of some monomers arc shown in the table 3.

Complete the table by writing in the spaces provided; the structural
formula of the polymers formed, type of polymerisation and one use

(9

of each polymer.
Table 3

(06 marks)
Structural formula of Structural formula of Type of Use of A\
monomer (s) polymer Polymerisation | Polymer

i H (f; H Ao |- Y‘{}GW”WA
CH,=C—CH=CH, — = ""¢i pﬁ\_g”ﬁ”’f‘d‘” Cour yrea
CLH . H CH5 H n \/{/I 4/‘/
i
i) HOCH,CH,OH

o [FEO ey
0 Ao
wd gy 8,

Caondancah ™

po@vw@sedw Making ¥

% ans

H

. :

i) CH,=CH—CN

. /

H .

A/Qlﬁl/\"h‘m :
,m’l@‘m e‘nSm‘:"\J

A

d"\
o

Pceept
any) Tl
el
D€
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Periodic Table

10.8 [12.0

» i . 127.0 (28.1

13 |14

39.1 |40.1 |45.0 [47.9 |50.9 [52.0 (54.9 [55.8 |58.9 |58.7 63.5 |65.7 |69.7 |72.6 |74.9 79.8(;) 79].39r 83I.§
K| Ca| Sc| Ti| V| Cr| Mn| Fel Co| Ni| Cu| Zn| Ga| Ge| As e r
19 (20 (21 (22 |23 24 |25 (26 27 (28 (29 |30 (31 |32 |33 34 35 36

85.5 (87.6 [88.9 [91.2 [92.9 |95.9 |98.9 101 103 (106 |108 (112 (115 (119 (122 (128 (127 [131
Rb| Sr| Y | Zr| Nb| Mo| Tc | “Ru| Rh| Pd Ag| Cd|(-In| Sn| Sb| Te| I | Xe
37 |38 (39 (40 (41 |42 [43 |44 |45 |46 |47 |48 49 |50 |51 |52 |53 (54

133 137 (139 (178 (181 (184 [186 [190 [192 195 (197 (201 (204 207 209 (209 |210 |222
Cs| Ba| La| Hf| Ta) W| Re| Os| Ir| Pt| Anm Hg| TI| Pb| Bi| Po| At| Rn
S5 |56 |57 (72 |73 |74 |75 |76 |77 78 |79 |80 |81 |82 [83 |84 |85 86

223 (226 (227
Fr| Ra| Ac
87 |88 |89

139 (140 (141 (144 147 150 |'152 157 1159 162 165 |167 |169 173 |175
La| Ce| Pr| Nd| Pm| Sm Eu| Gd| Tb Dy| Ho| Er| Tm| Yb Lu
57 |58 |59 (60 |61 | 62 |63 64 (65 |66 |67 |68 |go 70 |71

227 (232 231 1238 1237 1244 (243 (247 [247 [251 |o54 loss 256 254 260
8Ac Thi Pa| U| Np| Pu| Am| cm| Bk| cf| Es Fm| Md| No| Lw
7 %0 191 192 193 194 95 96 |97 |og |go 100 (101 (102 (103
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