= MARANDA HIGH SCHOOL =

df Kenya Certificate of Secondary Education S%
MOCK EXAMINATIONS 2022
233/2 CHEMISTRY Paper 2

AUGUST/SEPTEMBER 2022 — TIME 2 Hours

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

(a)

(b)
(c)
(d)
(e)
)
(g)

Instructions to candidates
Write your name, admission number, index number, and stream in the spaces provided

above.

Sign and write the date of the examination in the spaces provided

Answer ALL the questions in the spaces provided.

Candidates MUST answer all questions in English.

KNEC mathematical tables and silent non-programmable electronic calculators may be used.
This paper consists of 13 printed pages

Candidates should check the question paper to ascertain that ALL the pages are prinied as
indicated and that NO QUESTIONS ARE MISSING |

FOR EXAMINER’S USE ONLY.

QUESTION MAXIMUM SCORE CANDIDATE'S SCORE !
e D’:i |

2 13 . |

12 ;
11 :

14 ;

NN WIN | —

1 ;
10 ‘;

TOTAL SCORE 80

Scanned with CamScanner



l. () The relationship between the pressure and volume of a fixed mass of gas was studied at 25°C.
The data was recorded as shown in the table below.

| Volume (m?)

| 2 4 6
Pressure (Pa) x 10°
(Pa)x 10 12 ¢ 3 2
Product of volume and pressure _ j’v ‘)@f V0%
| 12| 12 ot
XI DS ‘0“ - ' @\\ N
(1) Complete the table by calculating the product of the volume and pressure. 6 (2 marks)
172X\ FZXI0Y 1haxid¥ laxp6

(i1) Using the data, state the law goveming the relationship between volume and pressure of a fixed

mass of a gas.

\/D ume  efC o iaxeﬁl Mmoot OF . Aus

(1 mark)

ITnyersef p’m}tmr\,“

l:D |l'1 gm&m a} ( om'fEunJ(‘ Séﬁmo&ml:u(& \/J

(b) The volume of nitrogen gas at 27°C and a pressure of | x 105 pais Srn Calculate its volume at

128°C and a pressure of 3.2 x 10°pa
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(c) the set up below was used to study the pro

that follow:

\\

dry ice

Tube K
/

=

" Tube L
~

Aqueous calcium

/ hydroxide

_ Kl

perties of dry ice. Study it and answer the questions

¢

vl
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at was made in lubcs K and L after some time, (2 marks)

(i) State the observation(s) th
[. Tube K @_lum?_é. /
I1. Tube L \A) 3, e, DTCL{)}AM/&OLC]-)&M&ﬁOMLW\

(i) Name two processes that ?k pl'lce in tube K.

gw\o\.m\&:\d w, A F\ r \

(2 marks)

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

3]

CHs , . , -

(i) HiC — C — CHs

(|:113 / | (1 mark)
2 R- &nme%u\\()mbnn e :
. T ]

(i) CH; C = C CH: CH;

] (1 mark)

@Or\lg_— 2-unb -
=

(b) Describe a chemical test that can be carried out to distinguish between the compounds: @ "\WC\J’\':D

CHa

| Test- |

H:aC — C — CHs and CH; C=— C CH: CHs L'J
Ohsm!cu ‘?-F t

CHJ

l aphe”
l/ lq‘rm e Par]é D\—P\\W\?_ ul ﬂmmnp Aurn § \AEIH\ non—aﬁa!éirl ljamc? ’mli
\('\!
\A\\n\ PDn)C Q- UinD \Oums \D H\ chDJ[‘-l)/\ Ob&e x)/

Q\,&s DCL(.,\\ J&’\(D\M\’\ \l‘r,\(M DL:-: er_& ‘nu{, r‘\o[(\]m\’i&? BMP@
fﬂ{M 0 L\r\ e X O\em\c TTRCAN Wi l\(MnQ,_I,

\/ O&Q, \Qmm'\nt \/\JKL\UZ,r A '\tm {;\ufl{
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¢) Study the flow chart below and answer the questions that follow

1) Mcthanoic ncid

2) Conc. H2804

?o\ e
| - polymerizntion Ethene step 1 3] Etbanol L
warm
) step 2

Hydrogen, | nickel, 150°C

/

1) Excess Cl2

\

2) U.V. Light

,F step 3 * , /
elhnne :
(i) Name the compounds / | (2 marks)
) /1) L. g mﬂﬁm\r\ocgt Q f
' I
B )N: -[ﬁm /
I (iiy Draw the stru\itural formula of compound M showing three repeating units. (1 mark)

Ho o K \+7 s

1 1.. )
r\/ T Al I T . ‘l_'||_t1"l _/_,,.
C;:/ﬁ e -C (== [, by
: | H @ H ‘

U'
| 7 \ H H
1 |’r "l \ 4 \ X \/ l
~— Tl b 1 A i = -
(iii) Give the eagent and condition uged in step 1 \/D Y \'\WV\ (2 marks)
?‘(L\é /’é
Qemm e VQCL Lf Rv_mg,\}(, ._S)Qppm‘\ /

ok lecs b

mj)&—’ ’.L;;);-itmihm . Cm(; \'\ gO / \l F::n don \’\ Pobk ] [ e
Uv- i (.)
M‘[wﬂ ,éUD (iv)State the pr\gfreactqliln‘ that mes% atci. ”r;a JL h0ep %M(J jéﬁODD 70&}2 kS) 4,13(

psuv
Cu .J."WO 1) Step 2: ﬁ\&nn(u‘[?tﬂ\/ l
v\ﬁzn’z_w [I) Step 3: Suhgﬁt}\ m\,/ ‘ , e

1A (
G\,bfll\ ) The molecular formular of compound P is C:H:Cly. Draw the two structural formulae of
| AW compouzfl P C ‘ \/ @) malks)
VAN B ol

_QA—C—C‘«‘H I /,

\ ] ”

R
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3. (a) The diagram below represents part of the structure ol a sodium chloride crystal. The position of
one of the sodium ions in the crystal is shown us\+.

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

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

Pd’ AR O(/ ]&w. nt  OcR al' MEC\/ r‘\m vJL eiukcw
o\ The was O \«no\o

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

l’L W OD )’2// Aue )LD »\A‘Eﬂgn mg,{ri/
| N,

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

- T

N | Y
: H

Name the types of bonds.repgesented by. the letters X and Y - S— - (I mark)
X C.D'\JCLlu 0 l. /

Y ( DNC E\H.\_ ’ .Dtk\,\\.’?

Rose sy, . S
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(d) Carbon exists in different erystalline forms. Some of these forms were recently discovered in sool
and are called [ullerencs,

(i) What name is given to (‘hffy l(:lyslf\lllnc forms of the same ¢lements (I mark)

/\l \anQb

(ii) Fullerenes chssolvc 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
(3 marks)

obtained from soot, i M'\rb
JM@@Q@f
m %) &OLJAW\ ol \"v‘v[ urum Wn lu..l unlnnf_-
L N u/ : a%
Runp “m /\Su e en VY\ Dﬁrdb A w n ¢n2ene
Wi A4S o
Ab LT Vv ( ru emmmﬁ, ’T“Q- -

(iii)The relative molecular mass of one of the l'ullercncs is 720. What is the Molecular formula of

this fullerene? (C=12.0) /( (1 mark)
Nn= 1720 = 6O {4

12 E

4. The set up below was used by a student to investigate the product formed when aqueous Copper (II)
chloride was electrolysed using platinum electrodes.

1))

Meous
copper (1) chloride

(a) (i) Write the equation for the reaction taking place at the cathode. (1 mark)

el
Cuz-lifm) +20 —> (\! (L) \/

6D v ]\A LJCJC\ — P

0l
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(i1) Name and describe ’a/henucal test for the product initially formed at the anode when a highly

concentrated soluti qt

pper (1D chlonde 1%!\ sed. (3 marks)
(l\‘\\h’iﬂ(’ el C\O\“D u)(.} ‘“l w D oa m._d-lh-f-

-~

Otu - lhe Oo?a( (\.mm\\.l }‘0 \RQW\N\ \\O I\K‘LIL ,‘xL:_(AS-llU
2 > ek tdode

(iii) How would the mass of the anode change if the platinum anode was replaced with copper

metal? Explain marks)
/ les ; uj‘/ ‘& \
thcmu._xL W La C\her < / gro &t

DXLC A

ALV ’ (\ Mf‘;\ -——-"“) CLLP([T’(' QC
o\

(b) 0.6g of metal X were deposited when a current of 0.43A was passed through an electrolyte for | hour

and 12 minutes. Determine the charce or&he ion of metal X. (RAM of X =359 1 Faraday = 96500 C)
Mals =

/T
W\’* Charge= R A- MXO) 59 x(o 45pxc,7
a\k 1F X m\A{mu}oi

, . = 2+t /. Ll
(c) The electrode potentials for cadmium and zinc are given below = @ X’t‘?
% 0
Cd**ep+260 ———— Cd E°=-040v
Zn* g t+2e0 =— Zng E°=-0.76v

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

t be& Eﬂ v / 1Qon(\:umu YQCKS\D\
= - 040 /%= 1030 | N ()

ol (a) (i) what is meant by the term Enthalpy of aérbtg ‘l{ \*Qt\—\‘ oV (1 mark)
B ﬁ vm, ool

Jﬁ\r\k OCL\,\('_\ wWhea  Owne

o (tﬂ"f\nmhrl 'l\ ;m(mO;‘\ «\:m lr\'j CD\\\LL\O\A (e \Q n:[”
) J A

N
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(i1) The enthalpies of Carbon, methane and hydrogen arc indicated below: -
C) +O2¢) > COyzp); AH = -393KJmol"'
Hz g + 202 2 H20 () AH =-286KJmol!
Enthalpy of combustion of CHy = -890KJmol"!

I) Draw an energy cycle diagram that links the enthalpy of formation of methane to enthalpies of
combustion of carbon, hydrogen, and methane. (2 marks)

whon= |
uv\wﬂ )

II) Determine the enthalpy of formation of methane. (2 marks)

AW = SY — DU, iz
Tk DI, = -mmﬁxagfﬁ/%% P
= — 945+ 840= —75\(3‘:11‘91./’ o9

Va (b) An experiment was carried out where different volumes of dilute nitric (V) acid and aqueous
potassium hydroxide both at 25°C were mixed and stirred with a thermometer. The highest temperature

™ reached by each mixture was recorded in the table below.

Volume of nitric acid s |
s s 1o l1s | 20 25 |30 | 35| 40 | a5
Volume of Potassium 4s | a0 |35 |30 | 25 |20 15] 10] 5

hydroxide (cm?)
Highest temperature of | 575 1 594 | 31,6 | 33.8 | 33.6 | 31.8 | 30.0 | 28.4 | 26.6
mixture (°C)

(i) On the grid provided, plot a graph of highest temperature (vertical axis) against volume of nitric
(V) acid. (3 marks)

-
| ima’ﬁj — A

8 o
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(1 mark)

(1 mark)

9]

/
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g when highest temperature is reached.

o Cmr\ l/yq_..

3

<

W,

[TETa¥s]

)

.5‘1:\0 WL \/YL—

A]o‘

QS\'\WQ\M\ %

I) Highest temperature reached
“II) Volume of acid and base reactin

Fos] Faax] Bue] REael usal Buss] BURRIRUsal hata 3 F
e f o +1+ 191
e B eI Eannanyea) piwny nonugnpund oS " NEm
paned Seua wﬂ». - 1 4
s n.r_’uT.T 4 M,.L HHH [ H R paes e T
pass]bindd poosiheastusasi estiNus entiansqpesaq s aed
el b .T_TT 444‘ lr»i Lr.wl* b4 1»1 AL e A
e ned baoey pus. B8 Ram . L1l
11 Tl Nuns +H it h; t
P v - 4 4. 1 1
TR B '8 g -+
L R R S BT R T Bipatagpengd panss PR ppe
(- _ . 1 . L[_P + t 4 - ]
| ++-p fr.L,. ...L:_v.' 41 .n -+ 44 4 134 b u A 44 FRR .vrw 4 ﬁ
PuY pousy peuns S [+ TR e H R ssng Eip
3 basaqiassd hansiRans %ﬂ 1 Hudad pueni BUANG Runad Nausqus t i H
PR LS nus EEaa 4t Jr ” - IJ_rIW 11+ 1‘? +¢4 .._.T ..frm HH i A
\ 1 1] i i TpY 1 v ] T v I
peued boaed burd bwsvi bvwai Fiwad Busk BEENE BENNY BERE HH [ e
— Al i i 3
eaet Y Eeas ey g e TR
)aS 84 FEER] AUEST 8gBEEEY NE HT1 Tt
s e R L [ } HH - 4+
o m4 BREEE AN musl BERa T 11T | T 10
T T 1 ImA B! Tt T
puwwy puany KTUEI qmr-_.ﬂ. {peNs{asuRRsandBRIu] RURRY pAUH I S e
T FERN! " SETI EIURY NTEN $-4=1 44 {14 4y
! oL | SRR REUS HU: 1T 11 RAEDE DS [l W I I
N SVETY FETEY SUET Y B - LR FREWE BV bd=d |
bl Eo= T Ean o] penss paast H.&,.w o] SEam 1 4..{.K +HHH -+ ..r + A4
JEEE] BSST] BERE] BESE] BENS] RENEY FESH Y ENE |+ HH R T
e Fu—— - fu!alx —t+{+ 17 [444= .ﬂf'r e ,mu_- M “ \u_.
(EBay BESsd REuEd Rauns bansd fanadEaen T I i
LI ] | i Ty 0 . I
-— L] Ll dh 4 L.l ' H
i Boust esasd sused uasayis e Bttt T =
T [ARE:amni Ranad adn Bind nassd i N SAANAGAREL &
0 TN TS W L Y |
teaad naad Nausi asssbauni aras] penntpusn HHHHHHHH HHHH AR R
[ FEEY BEEEY FERS R S e R s snRean 1 AHHH ;
pomnl Bowsd pravd RaRad nonnd bbaal wasn) bonut punntnases nantlpansihunid puuuiobdnd b Ei e i it
R R R e e e R R e R fisadRasaibisainsssiias
; —— ++ t : - :
i il 1] ..lnrw WY 1 44 73 Ll I
-~ S EN H 4 B 7 T 1 EREag Ll
e plani Bonnt Souni Raasi visay RELs: Pase|enad punud panuq ki Ene Bese fep
v T LER N + T 4 BEAS: ‘P T ) I - 1
T 1 TTIT T T 1 T Y EEDE | | R RN A T
pered NENad wAeed Be Ay H = 4 it SEouypanE] Hynad REwA H H[ A
T S RS R L R | B T H R LI JRERY FE
i - —rpt=trt ._.jl tj a}_ 7..4‘,1 N 4 L A_h:\.mﬁ 5 L* 444 Al )L .._. l[”r L4 4
[ - Bl e it
pooed pawsd pened bassi bissi puan] Bind Bas T e e -~
S Sd praad hus i 19 SREES P H-44 H , HH ~
— === 4 f
Janad FESSE SSUSY BSEA] E3ST] SRR ESI Feet |3
1 IR 11

(ii) Using your graph, determine the:




\

(1) Calculate the amount of heat liberated during the neutr 1I|.k('n process (\puuln, heat capacity

18 4200 'K and density of solution is Logem ™). WY 2 3¢ uf X |[fl(‘— (}d "J- (\:d:(
CMAe=wenatl oo™

= 50X "¢ _;_Al o
= Cucdt Aﬂ&_\/..\.{lf — -

(€) The molar enthalpy of neutralisation between nitric (V) acid and ammonia solution was found to be -
32.2KJmol"', while that of nitric (V) acid and pot assium h\dm\ldg was - $7.1 KJmol', E \plmn the

difference in these values. (2 marks)
\/Al\\\q (1"“ (A, \LQ\LL'h o ( L“Qu}(\%/ﬁ ’Ilft S V\'! L[C\_lll_\ \\Q\\(Q Olr
I\GQL u/ xo LoN2e .\ \ AN t{ tir)\ Kag~

l\,\ ‘

= \C'K\
'mQ\L\\;\L C\L.\SCC(CLL\’_ /‘ -\\)&L

6. The scheme below shows the preparation of a certain salt. Study it and answer the questions that
follow.

l ‘Sodhum I Tinc
dilute

wWater sulphurice (V1) neld

-
Solution 13
-
SCuc O

Sotutiaon A
-
Gas C

W

!
| Ynite Soua b |

dilute
hydrochloric ncid

2 mark
Nc\ D\—P/é (2 marks)

Solution =

S
vl

() Identify the following s \bstances: \ j
Solution A Sadiuwn u I'T)X'l (Y

Solution B__ Canc CuldK by

Gas C: H\Amnur\\f J H, \)‘2/‘

Solid D___ Z e “hadetde | Za (D ). Vq’

(b) (i) write an ionic equation forthe formation of solid D. (1 mark
o ZMor 200 —> Zn(m% @«
(i) Write an equaion for the formation of colourless solution B (l mmk)

Za[OH L 12 P (Clewy — 7\4\ NCRED) 4

P@J@( ) Oc¢ umclf) ‘

RN 6L G M, OF
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(c) (i) Dc,bCllhu how the igéhntity of gas C can be confirmed ! (2 marks)
“’5@( \b‘v\\’mm\ \/\BOOClQ\r\ Solin.}( F ﬁ, éounC,l

e)f{u\ M(ﬁ
A D-Zl& “/')/)IVJI aazes ( m{/lw (1 rDD[D ,(Db.r/

(ii) Name the catalyst that can be used in the reaction bl.?l\\l {r(unc and dilute sulphuric (VI) acid.

\ (1 mark)
CDOO@( (\\\&u\’ﬂmlf CmJ. \l&/

(d) Explain any two obscrvmons madc whcn sodium reacls with water. (2 marks)
iRV Btwlu N e Surfute,- -Q\’ wede © Smie b i [q.&& J]mj
i HRLW\ \,olm-br Botl«)'l'f ne \rmfne laa I’N ‘H Loﬂ &)')@clm

1:],(0‘\(
v \ Sl Soungl — mCLLL'lZLW\ op ¢ Ous -

v/ N\’Eu'jg :V\‘:D c&l\\fo!’b\ r\f‘uu = QQL(L {m ‘(:J QXD—HIQ!'M;Q;

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

(i) A hydrated salt : | (1 mark)
H Ou.'.l(. ;\-\(\E, S O\b\k}bﬂ )fD é@fd% O.“.W\) l__() Cop \ On Cl t{;\:ih’\
C‘)N\L)G\.\S ;

J
(ii) Anhydrous salt (1 mark)

Vi !J‘mu’t e soldien )tD A\rjm;_\ /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, Cl =35.5).

~
Combusilon fube C

Ca}CYy
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