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gas was studied at 25°C.

— :d mass of
1. (a) The relationship between the pressure and volume of a fixed

The data was recorded as shown in the table below. I
Volume (m*) 1 2 4 6
1 |
Pregsure (Pa) x 10° 12 6 3 2
Product of volume and pressure R4 X Y. _ "'X(y
| 12 [ 1] 12

(i) Complete the table by calculating the product of the volume and pressure. (2 marks)

(ii) Using the data, state the law governing the relationship between volume and pressure of a fixed
mass of a gas. (;| mark)

\/D e o O hxecl mos  OF o GBS 48 TnRr j EFDMQTMLJ

|Jf;\ %TPA&MQ a)' (on& %n%, L{"EM?QT G\];Ll(' f.

(b) The volume of mtrogen gas at 27°C and a pressure of 1 x 10° pa is 8m®. Calculate its volume at

128°C and a pressure of 3.2 x 10°pa {2 marks)
1 /1
Py = P, WuceAR = a3 a\xm‘-@x)@
S . - 200 40" /|
Uy = 3.auamd ).
7/ .
(c) the set up below was used to study the properties of dry ice. Study it and answer the questions

that follow:

- )
' -
\ Tuba K 3 _~Tube L
o ‘s
~— |— Aqueous calcium
s [ ol / hydroxide

dry ice
R
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(i) State the observation(s) that was made in tubes K and L after some time. (2 marks)

I. Tube K t\_‘)Lme_‘; ] /J
[1. Tube L 11\‘9 (")mm}MDI ou&»l&@ms{m

(ii) Name two processes that to k place in tubeiﬂ/ (2 marks)
QUJDLW\ \D‘ﬂ

2. (a) Give the names of the following compounds.

( CHs

0 H:C — C — CH;

CHs /' | (1 mark)
L. R- &Lm@\-}m\_.mbgﬂ?
; g

|

(i)  CHsC==C CH: CHs

Q;- q)(?f\'k.-— Q‘&éﬂ‘? - / (1 mark)

(b) Describe a chemical test that can be carried out to distinguish between the compounds: @ \'hcu‘g)

CHs

|

HisC — C — CHa and CH3; C == C CH: CHjs lest- |

| 0 bserv edaons - }1Q‘¢L
2

CHJ
\
]/ “\G{J—ﬁ‘u Qe Pﬂflé 2 (‘l_\mQ\lJl]ﬂmhm&P '\OL\m\ \,\SJ nonvf(&'\ AC&\.)’IF’
—%ﬂ\“\ P[Jn’\_ 2 - jm? \mes D H\ (ert‘le )/\mnp

< ouch e, M_,KM DLP, A —_ r\qm]‘m,;m
HT\ <M BL}- '“dx“" & CLE[QLM\,&Q_}, \‘\ \\»{ /\nD

S b 2 e e
.Lm];u\a_f)c\ L
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¢) Study the flow chért below and answer the questions that follow

?OL\QSI@“

1) Mcthanoic acid

2) Conc. Hz2504

L
< polymerization Ethene step 1 >| Ethanol eree =
step 2
Hydrogen, | nickel, 150°C
1) Excess Cl2
2) U.V. Light
3 step 3 > * 4 ‘
elRwne

(i) Name the compounds / (2 marks)

pL:_ P Tmelhoacede

l

II) N: ’Ek}%tcmt

(ii) Draw the structural formula of compound M showing three repeating units. (1 mark)
RTINS S A S ] el
- C-C=(~C—C— ( — 7
14 ||ft‘ 'J | \L— ] \ \/
B ¢ vy A X =t .

(iii) Give the reagent and conditioryed in step 1 \] (2 marks)

Qemv@ rS‘D' \Dﬁ:\u‘ \ QQMQ“‘L 5)(%“\ \/ k-

_ Cooe W50, ihmvx4Pow ] ;
_ _ 500 LI l dt

(iv)State the type of reaction that takes place in: ]~.s) d,m

Dstep2: Lok |

?rg;,s w?,(_GD “Tof3s

1) Step 3: &Ahﬁu&&m\v/ [

{

(v) The molecular formular of compound P is CoHaCls, Draw the two structural formulae of

‘ (2 marks)

compouﬁl]P C; ‘ \/\

C| ql

h-C - ¢ -C|

H-C,—-C,"'H
- |

\ |

Ci o

(o |
L3 L\

Taced — ALL
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3. (a) The diagram below represents part of the structure of a sodium chloride crystal. The position of

one of the sodium ions in the crystal is shown as +.

(i) On the diagram, mark the positions of the other three sodium ions (3 marks)

(ii) The melting and boiling points of sodium chloride are 801°C and 1413°C respectively. Explain
why sodium chloride does not conduct electricity at 25°C but does at temperatures between
801°C and 1413°C. (2 marks)

A 2 pﬁe wns ace ok, hxecl/(me whs Gétt*-L)cw
gol° C Tthe 1w Gw \fnb\t;f(

(b) Give a reason why ammonia gas is highly soluble in water (1 mark)

1‘L L“ OD‘%/(/ (‘l&e ’\'.D ‘h»\::‘«mm_n ‘O&nc(l.A/J/
\ SRV, 3

(c) The structure of an ammonium ion is shown below.

N |
= H

H

e — —

Name the types of bonds repyegénted by the letters X and Y - (1 mark)

D RHAN 1\n‘—

( lt | Dedi”

?\%f«fﬁu\
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_ . iscovered in soot
(d) Carbon exists in different crystalline forms. Some of these forms were recently disco
and are called fullerencs.

(1) What name is given to differe lcaysta][me forms of the same elements (1 mark)
Al O o:ﬂ@b /

(ii) Fullerenes dlssolve in methylbenzene while other forms of carbon do not. Given that soot is a

mixture of fullerenes and other solid forms of carbon, describe how crystals of fullerenes can be
obtained from soot. (3 marks)

E\A )66\3('\{.\“,9«119«9 Cu'\C\ kSl-rg"Jf\J Dl ){Q}lﬁﬂjng\, s
| JLM O &Ouf\\ \’w{[u_mm 1%a) M L)(}-FIQDY{P_ -

o
LDL'\\I‘(’) Ht’l(’ ASE.‘;\LL r‘;ﬂ w Jﬁ;l &‘}K ;l;\( Yn2enip

55 VooV

(iii)The relative molecular mass of one of the fullerenes is 720. What is the Molecular formula of
this fullerene? (C=12.0) (1 mark)

n= 720 _ ro/’V
12 Cw S

4. The set up below was used by a student to investi
chloride was electrolysed using platinum electrodes

gate the product formed when aqueous Copper (II)

1]

F|
~£i '
latium clectrodes

aqueous
-copper (1) chloride

(a) (i) Write the equation for the reaction taking place at the cathode.

pd

21 =
Cu ) T AP — > (.\u.(\sj,_.\/

(1 mark)
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(i) Name and describe a chemical test for the product initially formed at the anode when a highly
e .concentrated solutipfi qf Copper (II) chloride i

C.\A\ NNV

s electgalysed. (3 marks)
C)\amo ] w@l)ft/@ .‘- %’Ylvt} O QOD(' 1 n"m H,'u

=
Aty . the Dapec
) \

(hc‘wm M \ /{}é’/; ,nleaCLU

metal? Explain

m.oJL toleu

(iif) How would the mass of the anode change if the platinum anode was replaced w:th copper

/ 2 marks)
. ! |
Dttmu&qs ) C,d C«noc\.e LS ox\ LAQJ

o

!‘ (‘\__LA(S\

/_iga( (4] L

D Cwﬁ Q{i

(b) 0. 6g of metal X were deposited when a current of 0.45A was passed through an electrolyte for 1 hour
and 12 minutes. Determine the charge on the ion of metal X. (RAM of X =59 1 Faraday = 96500 C)

(3 mar, sl
C\/Lu(Q{Q" p\ A /\AX D

59 X (0-15 K72560)
11_" X Aﬂ.ﬂhu’rﬂl fr:hnxe;.(:j
TOIOY¥ :
| - | N = ru\/ 3
(c) The electrode potentials for cadmium and zinc are given below x
Cdup+2e" — Cdw E'=-0.40v
Z0** ey + 26 =—— Zng E°=-0.76 v

Explain why it is not advisable to store a solution of cadmium nitrate in a container made of zinc.

FO_ Lol Lo

v

(2 marks)
Qmu:‘lm 4 rLCfS )’JLY/

= -0 AO-MB_.'I'D zm

(a) (i) what is meant by the term Enthalpy of fo m’tﬁ (ELLL

Fln’ﬁmlm ﬂmm\n )I\mJZ.

fl' \’kﬁttl‘ eVb ;l l (1 mark)

OUum tmn One ynole o

A (-"-Wf\ﬂl,ut\{l (WY

ftN."\rT\D

jm \’l; v (o \\\X\l\\ bn{ (E\Qh r\:[' %

7
J(}&lmicl — Al
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(ii) The enthalpies of Carbon, methane and hydrogen are indicated below: -

Cw +020 2 COzp); AH = -393KJmol"’
Hz g+ '/2 02 g 2 H20 () AH =-286K Jmol’
= -890KJmol'

Enthalpy of combustion of CHj

I) Draw an energy cycle diagram that links the enthal py of formation of methane to enthalpies of
(2 marks)

combustion of carbon, hydrogen, and methane.

O () + :‘)\\J‘l(g) = )CH‘_,.&?)) \m.;lm" l
N o X b o) 7
_0\01 et

(2 marks)

N
IT) Determine the enthalpy of formation of methare.
LYe= OB — DAY, | 2
hut A\%;:' - 292 £ 2x2806) =/~ 65 .
=R - QL5 + 290 —-(— 75\(3 MLE/)J/,

nitric (V) acid and aqueous
eter. The highest temperature

(b) An experiment was carried out where different volumes of dilute
potassium hydroxide both at 25°C were mixed and stirred with a thermom
reached by each mixture was recorded in the table below.

Volume of nitric acid S 10| 1520 ] 25| 30| 35 | a0 | 45 1
cm’)

Volume of Potassium

hydroxide (onth 45 |40 |35 |30 [25 |20 |15 | 10| 5

ighest temperature of | 075 | 20.4 | 316 | 338 | 33.6 | 318 | 300 28.4 | 266
mixture (°C)

() On the grid provided, plot a graph of highest temperature (vertical axis) against volume of nitric

(V) acid. (3 marks)


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

(1 mark)
(1 mark)
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“II) Volume.of acid and base reacting when highest temperature is reached.

I) Highest temperature reached
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(ii) Using your graph, determine the



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

ess. (Specifig heat capagiy
(iii) Calculate the amount of heat liberated during the neutrahz;;:? };(Fficg (5P D\qr? i
is 4.2]g"'K™' .and density of solution is [.0gem’ ) M=S ,((J “\\Q

/\Pr m(,/_\.l /
— 5ox 4 AT

o C(;HQ,(.]C Ans \)('1/

(c) The molar enthalpy of neutralisation between nitric (V) acid and ammonia solution “;ais Bl i
52.2KJmol’!, while that of nitric (V) acid and potaSSlum hydroxide was — 57.1 KJmo }((5 rks)
ma

difference in these values.

‘/Ahnmmcu ; c.kcl awhen Clc_v..coum}.m G138 Oﬂ\’Lfa_“n _"u’.me &t““}f;
heed, w {(o\ ko 1noae Af“o‘”l?f‘lﬁq‘ &DH IS éJ(?mo\ M‘E/

MT&\W C_S.Q OoCL C-L-‘!‘& -\4\'\.,' L.\ /

6. The scheme below shows the preparatmn of a certam salt. Study it and answer the questions that

found to be -

follow.

7 dilute

water -\\lphu.r:c CVI) acid

lr

Solutiom A Solut‘l:.n »
= Cac O

Gan O

" Y -

| ¥hite sonam |

r:...h

(a) Identify the following sybst \/é | 2 mark
e Y dnede d N OV 2 @k

Solution A
Solution B Zn( SL\\()QF\)U 2 -.Zn & DI l ‘/ﬁ/
\ W |

Gas C: HA( T 0 00 H

v,
SolidD___Z"a unmlmxéh A (DH\ il

(b) (i) write an ionic equation foF the formation of solid D, (1 mar
# Z
7:\ nmp\ "" 2 D‘J( (fol\ """—_9 n ( OH-B Qg
(ii) Wnte an equation for the formation of colourless solutjon E. (1 mark)

ZnOM) () +2 W(llewy — 72 (L NCIN DALY

Pe)m( } O (lumc B
Pf K, '\!171)/\] bt Cq/ M' =i
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/ (¢) (i) Describe how the i ntity of gas C can be confirmed

] (2 marks)

]\Mt( ! “’)\.\Tn'TB \MODClQn :Sijllm& i F P/JHC

Qo lltl[@ &

(i) Name the catalyst that can be used in the reaction between zinc and dilute sulphuric (VI) acid.

\ (1 mark)
CDODOX (\\.\&u\ ’)’\mdwe (.mﬂ J&/

(d) Explain any two obselvatlons mude whcn sodium reacts with water, (2 marks)
Vv -'\tu‘)(..s o The Sueue. -°Jr wuke smce b o o Ay
& A Wade o ’ BOCDJG o moe laﬁl \:N ‘H (e Omc]uwj
rk&‘,m o Soung — o u\b\lvn oL ; Gus -

v Mgl%g w\l’D &\\rom r\_g{U- _Q@u 4%8) (&J QXD‘ﬁwrm}G_'a_

(e) Describe how you can obtain from solution E:

(i) A hydrated salt | (1 mark)
Hod e soldin Yo a&mﬁw allw s ool and fon
C‘/\N\g- "

(ii) Anhydrous salt (1 mark)

Wz lz‘mnjL e (Soxu:ltxm )(D (im.m&\ ‘/l

7. A student set up the following arrangement to prepare and react gases V and W. Use it to answer the
questions that follow. (S =32, H =1, C] =35.5).

Tapl

Cowbusilos tube ©

Flask A

L JOJ\ ‘ / IC)mmczct
B,C.OMOr RV Y
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Taps 1 and 2 were opened at the same time.

: in fla: I mark
(i) Write an equation for the reaction that took place in flask A. ( )

Ca0Cl) +2HNO Je) —> CQCMD\@M-# Clig)t H DUJ

(ii) State and e\a'un the observations that were made in: e marks)

I) Flask B
M& X S0 CD\wT\Q.&S e \DLIC,\«}_ C‘.\flcma\aé ]2%61 ate]rah?_

U
[Re[ANe et - l’k ALI . I = )
QQ _k.\g%itl:v\ o ke’(%i // Fese)T Cli@y = F ECl @l

Il)ﬁbombustlon tube

N - T R xr=
v \’p\]mo Clo.ﬁmxjtn%{nrl UO\A'\Q\ me\ %mucc]s. 2,

-

qu\‘- Fbvua 1‘0 ﬂfm w U:) c;%vxC] HC l@w 2
J
(iii) Mark on the diagram the apprommate position where reaction occurred in the combustlon tube.

Explain your answer.

(2 marks)
Ma{L C.\Qso.{' ]%—Tw\’\m.\l\\A\/ "\ S L$ Q&Snfmﬂﬁwwm
& M e

(iv) State one possible objective of the experiment apart from testing whether gas W reacts with gas
V. : (1 mark)

]D F\mvax’nnul‘a '1\2 '\rul? o (l\m’hn/"@o}hﬂ%n Q Cmfl‘

(v) Giving a reagbn state one precaution that should%e taken when carrylng out this experiment.

L ! (2 marks
‘/ Camo(l (MJ( /‘U‘Y‘ mmp C'\nnmlj/ KLt\s.EA Ofbfal'-tf-ﬁfj\
oo ey phisenns™ (L 14,8 and (L, ) .\

\.--|‘L/

Al
Df@%&ése’ 2 ‘7N
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