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1. Crude oil is a mixture of hydrocarbons which are separated by fractional distillation. One of the
components obtained contains an alkane A, with eleven carbon atoms.

(a)  Write the molecular formulp of A.

(b)  Pentane can be obtained from compound A as shown.

A — Pentane + B

(i)  Give the name of this conversion proccss. (1 mark)

Cwa t._.I-u 1..«.'-_] l/ ..........................................................................

e Ol [Tl Gontieig.

(i)  State the conditions used mthlsli? (1 mark)
T/ S

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

Mgl P **M-l/‘/m% shusples '*’J/ .......... '.t?:ii*.f.“ft.’. e
C, ‘. L'Jf_%""'!. e, AL **lj 4’//‘3! VG ("., rl_jﬂl‘}{ ?"uTv.- Vit b erT
(1ii) Gue“ihc name of compound B. (1 mark)

Moo 4 pee Calba
ke Vren-t-owef] Hex -2 eve [| Fex—a-e2

(c)  Draw and name two isomers of pentane. (4 marks)

Isomer 1 Structure Name

H,Ch, CH, CH CH ¢
i Hn:. e
W |------.|||r- serEmEmEann
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Isomer2 Structure

. i s " ; .
(d)  Incomplete combustion of pentane may result in air pollution, Write an equation to

illustrate this combustion. (1 mpark)
o A= 2 v 23
J\ {(mrnl:hh'quﬁ .................... 4 ‘JC';.*-{_GH&Qu' --------
. ‘,{F o

é} CP_L = - QR DR
%‘r} ;{... ..-..g..‘.I..LI.I;-..:E.‘......:F_....T.[..G;;.:—..:;............:;.....I@C.G.;:.._.ﬁ.-.....]..l-‘.::,..H«:’;.Ci’:.:."........

(¢)  The main component in natural gas is methane. Describe how methane in natural gas is

formed. (2 I‘ly
"*\.?.".:..‘.Ffl‘.'.‘.”:[:?.—..-‘.J.;l.".f;'.“...J..[.f.’.f.‘f.l.'f.ff.f?l".'.?..[ A o o e maite- VA

----------------------------------------------------------------------------
]

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

(f)  In the laboratory, methane can be prepared from salts of alkanoic acids. Describe how

mcthﬂr:jijprcparcd from sodium ethanoate, — e ~ = % (2 marks)

2 : _ ks W ‘

o H:_._fa ....... waglure, < "CLJ“( ..... £ihpmente i?j_L_\;_\/l
N _k Cc_“:-;.—'f “—-&_ ol ONes w\‘1“(’r' { bl..l.'xn {y fH”\_”_, o o ’
\r‘lc ----------------------------------------------- - ALY e

T T T -
.............................................
-----------

}r\.!w d% (\eckz, L.j"-;

2 N P 1~ €

A'Cner;f' g e O / )

.E\:f—;-\ﬂ'\ ,ﬂ‘.&tﬁﬁlﬂﬂfl\l-‘;\—_ng'yl“i n\:.-ia.}\\k “mxfj, - .7_ N\:ht} 1—. o t_}l ' e: A
TEi_:\.__ Tl Ve mt‘i 9{—- l.'“{..\'\_r-r |§-\. -

Kenya Certi
510107 ertificate of i’?;;da?j’ Education, 2020

Turn nver

Scanned with CamScanner



' ke
a&f-:m‘uﬁ( Rqﬁcm.___ Ci2 _ﬁ:n_

W‘*G’ ................................. wsael A, | R

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

(i)  Dichromate(VI) ions are orange in colour while chromate(VT) ions are yellow.

Consider the following equilibrium.

Cr,0,2 (aq) + 20H ~(aq) = 2Cr0,*~(aq) + H,0()
ill be made if sulphuric(VI) acid 1s added

/ State and explain the observation that w
NN to the mixture. (2 m?@
4 -
£ X ,}fﬂ4f‘~ft10{‘©“*fxdC"-'\f-w*f“'"c""":f_if
) N, O v — ) . =) ;
X\L R -——F’“c*‘f*{wah ....... of. WU eovel O . .. L“ﬂ“
i e 0 ] :
ENEGE - ChkiNevel ~00n s : r.! ; g/ ooy il ilhaans
ARl o |t o7 SR s U'm:..tq\'l"“r ].,Z/?i* -
i ]
H (b)  One of the reactions in the manufacture of nitric(V) acid involves catalytic oxidation of

ammonia as shown in the equation.

ANIL(g) + 50,(8) = 4NO(g) + 6H,0(g) ; AHi=—909 kImol=-.__

The reaction is carried out at a pressurc of 10 atmospheres and a temperature of 900°C

(i)  Other than nitric(V) acid, name an her product that is fopmed. (1 mark]

Nhe (W) A
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5
(ii) f::fc and explain the effect on the position of equilibrium if the reaction is carried
L. at 10 atmospheres pressure and 450 "C
II.

s SRk f'-i: =

e e =< C\“ ':‘“' LE [‘;'T.VL‘I#-C o

L e [ ceee mdlscalec /o
TR A S Sy e
lf-'-_‘_--u;m\\\a o r'r".._l':u. msi~s

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

II.  in the absence of a catalyst,

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

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

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

(c)  State and explain the effect on the ratc oflhe reaction if the reaction is carried out at 10
atmospheres and 450°C,

(2 marks) -
[:;,,F'L.T./ . el
Qqh b{ ":‘Lc*hc“ C’L“‘ v -" JLEAR LR L H_(&’-:.'.r::'.'e:ﬁie:—.%.—..t.’:'?cl&
T _»</ »iu. greas ol e flalo s lene
LL SS ,!rE:C. '-l“"E:‘“_ (_f \ELL;L[L'-_.. .

.............................................................................................................................................
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A factory uses 100 kg of ammonia each day to produce 160 kg of nilrugcn(m oxid
Calculate the percentage yield of nitrogen(11) oxide. (3 E::uk
5)

(d)

) .: 11‘-1D< G_‘ 6 —F'J/*-h / '}__ i
3. (a) One of the ores of iron is haematite, Fe,0,. Give the name and fo

of iron.

Name \ Formula 1
(i) S\deeits /1 ]——_C,Oj Ve

......... I.-.........................Il:.-.".....................-.-....':...‘:.......uu_..l\.................u.....................,.....

/.= e I f".,, d . 'y L
['1‘1"!‘ v il - ey, >
v/

(b)  Ina certain factory, iron is extracted from the haematite ore using the blast furnace as
shown in Figure 1. The other raw materials are coke, limestone and air. The melting and

boiling points of iron are 1535 °C and 3000 °C, respectively.

\ / Waste gases

Steel plating

Fire brick lining

—

=— ot air blast

e

S ]a g B B A e s

Figure 1
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(1) State how the temperature in region I compares with that in region 1L Give a \
reason. (1 mark) .

: i
\ewver, . oSl JTLV |

’{N * e o I F‘ ........................................ |
!

gy ._,. T o ok e Lo w

B e “““'J“ i)

e i, 3 Iaian wulen)

\. L*-J'{ oy ~XIReL,, b el

h“l‘ﬂhmﬁ\ q Cuntrs -

(i) The main reducing agent in the furnace is carbon(IT) oxide formed by the
reaction:

COL(g) + C(s) — 2CO(g)

Write two equations to show how carbon(IV) oxide is formed in the furnace.

e Do == XN 4/pm

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

' H%Jf' : Y /i

FE;O é} .,".3 CL{- ___71FE [D L ; .,__‘5 C—C

(1)  Suggest a value for the temperature in region I1 IL(H};- reason. (2 marks)
(o %),_, ’53’5@"——__" .%.‘E‘.E.‘.E.TC* '

..J.J.:-.'..’.f.-;;........ ey tw\*\h“‘huiﬁhfi/:

iv)  Name the main ¢ ent in the |
(iv) omponent in lh% (1 mark)

lel““(‘)‘ffh } j C, 8 x_g. L Cﬁ_ﬂ
i D S

(v)  State one role that slag plays in the blast furnace, (1 mark)

Pyevente ogdle EE Ton U‘«*\f/,
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(vi)  The iron produced in the blast fumace is brittle dye to presence of impuriti
rities

I. Name the main impurity in this iron,

(1

State one use of this iron,

I1.
(1 mark
/ M«“ K\ m-mL&LD oV S Eta cleic Pe.LJS Wl Y, )
kT\,‘U \ﬁ{'.{ A I L€ uu.f Hllq Eg”
Urn=en BTense ‘;w‘. M‘, _P, P ,‘J, ren Lm, bl H‘fgc

lv".--mﬁ e ey 75
ﬂ\. ri= )'q L’; | N‘llc’“”-'grf {)-I-LL ( L.GGL ‘h'{f-ﬂ.igfﬁﬁ

(vii) Recycling is nna melhod uscd to reduce pmduclmn costs State and explain the

by products that can be cycled in this factory. (2 marks) |
'\.;~.LL *-'u:jn’:’:fs — U\ict pLs L——c r"C. (= 1r e "'\5
3 C—Lq‘rlﬁ. (L-r\.-' '\:)‘E {‘_L"/’c../ ‘;}‘ L~ -rrr:( -‘ ; r.'_.u-- =

............. LC(n w-ﬂ sheal A ok 'u:l“

—-—W

4. Table 1 shows the elements in period 3 of the periodic table. Study it and answer the questions
that follow.

Table 1
Element | Na | Mg | Al si P S ca | A |

(a)  Write the formulac of two oxides, for each of the following:

i ) y }es :
(i)  sodium: Oxide I I\”‘lc’ .................. Oxide Il N‘lmC__ (1 mark)
(i)  chlorine Oxide I .. C..’.!:IU pr . Oxide I1 .. C’I'?.O" ... (1 mark)

C\0, C\0, Cly U C\C‘,Cl—&( Cl @)

(b)  The products of the reaction between phnsphurus and chlorine depcnd on the condntmns
used. Write the equation for the reaction when chlorine reacts with excess phosphorus. |

\ (1 mark)
lP(J—T %C—‘ru DQPC"%LDH(D x/’_\

P"i‘ b}—t_ CJ("IQ)J :) Ar ?C‘] t(_j) W([) \/

} 10 5D -+ l 5 C ‘9_(\)) lo ‘ 3 Q-))'\Y(D
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(¢)  Identify the element with the highest electrical conductivity. Give areason. (2 marks)

o Al L Catee e P\[BT) H‘IJL‘%I’}‘ hu'mL [c{)lﬂs‘

|||||||||||||||||||
------------------------------------------------------------------------

"'*“‘““5 L“ L'Sr\ Novleer & [f-—:[ﬁ nes. -E:Lodr'mf

|||||||
----------------------------------------------------------------------------------

llna
---------------------------------------------------------------------------------------------------------------

(d) I)cscrib!: an experiment that can be used to illustrate the vunalmns in reaction of sodium,
magnesium and aluminium with water. (3 marks)

S A Ssatim 'ﬁ“':J&V__il L:{;"._mj-k“*l "“—“‘ e 1?’“"""( |
...'/ A & -. r\l‘-\ fBH 5\.\!1% esc cud LN‘L NE; r %l (4] L)J.L?Hﬂs 4
' " U w{r
A L‘""“"l\.“& W, ST 'i r:t\ (C_=- "-—"" 'L fh" 'b {7; -gt:lc (_'.. < VLu
bw‘rﬁbhs

N -
F \:_
- F
= e #
- NS . 1 - :
" R R LT R E ST PRy oy T e
N/
¥
S L e L T Ll L L L T T e T L e

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

(e)  State and explain the differences in the melting points of:

(1) chlorine and argon. K (2 marks)
\\ﬂ j ]qun\ C mu-;m: A Lr L,,,,"If & - e

.....(;:‘..:--‘-1.5.... C‘"lr C

........ : {ﬁ.c,{[m/ MDL QLL : L(. . ln ) e .[r&’& L :
T A E))\w&LwCuLLS . N .:U

Dy o0 [ L tt ‘( e
........... C .\,1 e “ -~ lL,.I_ /\r’ -ﬂ{’*r l((f. "1?14\

(i)  magnesium oxide and s:hcan(W) oxide. (2 marks)

WMegrean hes o bogle o nethig e

; b7<1c1-” LL,( --)”.“Q(\ CLQ

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

............................
---------------
......................................................................................
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X

Structure Name

1
""""""""""""""""""""""""" -h----ril--:c;-_-_unuuu-"u-“nnnuu"-un-uu"u---".---------u.uuu.-.u--..-nn--.-----
. it i) . . :
(d)  Incomplete combustion of pentane may result in air pollution. Write an equation to
illustrate this combustion. (1 ppark)
- 3 ™™ —_
=) = SRS o P > H D |
; .4'\ ACTE -m“'l-l,:hﬂk"ﬁl"{.-u’ .................. Hisrinnnairiii (5 2innes -{'C:;lf‘-l(_ua ...................

%Tp C{..C:.ﬁ....I:‘I.i-l.:-..:‘;.-ll-:.......__]:_....TT.@.;.::;.............-.T ..... '[:6.6'6:::"_}:"'-I.:—_l-,”l::'":'tj.“i ...........

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

(f)  In the laboratory, methane can be prepared from salts of alkanoic acids. Describe how
methane igzprepared from sodium ethanoate, — 1 (oo (2 marks)

-
P.-—J-r' L

O __lizif*vﬂigff*y iﬂ/tt..:-:t.:iid.‘f.....:i‘:%..:.-':’.e.:!f.“":“1 ‘/l

CQ*GU c-”: (C.a“:arﬂ 'Hit-_ I ©OvVer w—_.,'i*(ir .yp\kf;

............................. P Rl Lo vy e ] A osd py r—J
— |

\:;i( _""“%L.[.\.....E;l.e:::a{.:.::-:.e:'.....:?.‘.E.i..r,i:.:':;::.::’.r:!.;....f.—*£.......f:-.~.fr..:.....

' -
Midfre & Gedoline Elleasdle
bk 1
A:-ﬂﬂ.ml 'G:f f\*‘ L":
mattad of @, - ®
e N
Atept <90’ { g ] /
RE-TRIR| U P o (% PAYNPU NG — N | e PR U ; e\*ﬂkn

:‘_‘__"i_lf'f_\t—ﬂ,’

v liow  fanZ W] r,.{. collzel=s -

r

—
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5. Table 2 gives standard reduction potentials for some half cells.

Table 2
Half cell Half cell equation Etvy
I Fe'* (aq) + e — Fe2* (aq) +0.77
1l K'(aq) +e — K(s) -2.92
]| Ag (aq) +e — Ag(s) +0.80
v Pb2* (aq) + 2 — Phy(s) —0.13 J
L v L,(aq) +2¢ — 21- (aq) +0.54 I
(a)  State the standard conditions of an electrochemical cell. (2 marks)

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

lk.\ ";'_‘JT—L_L.LI(TG}'l. A
B e b s s o R :-_';...-,._.,._. e 0 0
\ L:';t_-n*'-—:. Pl,uﬂ'; - \/

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

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

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

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

(b)  An electrochemical cell was constructed using half-cells IIT and IV.

(1) Complete Figure 2 by labelling the parts of the cells indicated as A -A,
(2 marks)

®
///////Ir/////// A
= - :]

& Salt bridge

X 8 IRl oy IO I
S Ter: LRIk I

Figure 2

Kenya Certificate of Secondary Education, 2020
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Y, W B MU0, oo I e [l R e

Coloble Gda,  Lh [ bead () Nitmle Colo-ff M Pl

TR Al e el e PSR
i -..._--_-'r::.'-"-m-........l. ........................ snaaee {. : ..... :y.(“"........................;—;....y
Colrble el A, Z\j//‘“\””” i [M/B“’
f ‘A__r}‘

(i) Write an equation for the cell reaction and calculate the e.m.f. of the cell.

Equation (1 mark)

! i:“."‘;:’.‘..]l srenaas

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

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

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

(iti)  The §alt bridge hc_l ps in completing the circuit. Explain why a saturated
solution of potassium chloride is not suitable for use in the salt bridge in this
electrochemical cell.

N )
\ - ;l’r?\’ﬂ"-i‘x e < ;L-'“_[C'l,\[:l.L DL" C ‘ 5 (/

L L L T T T T T S e .
il B L L L L -

T"“{th@““‘:h L. long ok “?l““w‘? '

. oOR. !.,f,,w,’[ﬂ | T AFJ(' h['(ac‘f' ‘rl"‘rhikfr(fr B &

(c) anl::ili;.:fhy 1t1s not possible to construct a similar electrochemical cel| using half-cells 11 C“’[\{—
. (1 mark)

k‘*’“’“‘“’fﬁuruﬁ '**Fif-'\ ‘v‘fﬁ;t::u - /[

CELEE T

—

o Emfet ol § oson Lo . Gl 1
; (\fkfslexxk«tf«&«f*"ﬂp ole Tt

Otra. - Koo o in
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(d)  State and explain the observations made when aqueous potassium jodide is added to

aqueous iron(II1) sulphat d/_f (2 marks)
(R T~ e W

................. ~1 ; el '
. 1. o
Nostpeatin Fedydlods 6l . Grei Gyl
(€)% Reidified potassium dichromate(VI) and acidificd potassium manganate(VII) may
be used in determining concentration of Fe2* jons in a sample. If acidified potassium
dichromate(V1) is used, an indicator is added to determine the end point but for acidified

potassium manganate(V1I), no indicator is added.
(i)  Explain why it is not necessary to use an indicator when acidified potassium
manganate(VII) is used. (1 mark)

....:'..u.J..L.!.M?}.@ht.-,l..'?TP:.,‘T..l.?:,.f.‘.i.f.'.{f‘...'f'.f‘f.‘f.‘.%;[cc‘r('" chs
-—-'(tr'n" pIeRY .)'fk'_ ‘t; C'i:--l_(lk :':L\ }./_; 1’

------------------------------------------------------ AL

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

(i) Analloy containing iron was dissolved in an acid and the total volume made
up to 250 cm’. 25.0 cm? of this solution required 18.0 cm® of 0.15 M acidificd

potassium dichromate(VI) to react completely. The equation for the reaction is:

Cr,0,*(aq) + 6Fe**(aq) + 14H'(aq) — 2Cr*(aq) + 6Fe*(aq) + 7TH,0(1)

Calculate the mass of iron in the alloy (Fe = 56.0). (3 marks)

o Mabs s Cr—vO;L:l‘;"‘O o= o

CWAQLM (GED — 0~ G
l%\}CD‘IE{;XC’?’Qm e T T SO 42_, ..........................
f

I'l? e 21‘ , oy £ D . v
e t i v AS0CH g O €82 = VO |
---------------------------------------------------------------------------------------------- e

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

.................. v-—q,\ savs seannmmanan ?;"--- -..5-2_:.. anans

Er e O i LN = 04162,/ M

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

W:E 5 4—{,‘ T‘_;:-L-« QSDC‘-P%I — 0.0lerK|10 (Q_g,u>

- -Nl?:_—a [ Sreyss)
2.8 K

..........................
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6. (a)  Water containing hydrogen carbonate, HCO,", and calcium Ca** ions, is said to be hard i
waler, 1
I {
| (i)  Describe one way in which HCO;~ ions get into river water. (1 mark) l

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

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

masssasssssssssmspgrassaneneg R asnenansgalisionsnsanlintianargHissnssaasnsnsrrerarafalfossnsnnniaanannnnn

..................................................... o SIORIY — o
“WLWQ (G*”LMR {
.

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

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

i (b)  Analysis of a river water sample showed the presence of the following ions:
Ca?*, Na*, Cl-, NO,~

(i) Narfr the type of water hardness present in the sample. (1 mark)

P )
(=F v w0y NJM\-F L/J

(i)  Describe one precipitation method that can be used to sofien;the water. (2 marks)

fgrt_f ..r‘-l | T'T.,,.., ‘-:,( \ e Ll,«n. C Lol a

T B S T PP PP TR T TP P

. r\“\‘jm ...... }E?:..*.'.F.‘.f;.‘.im.'f:.{ ....... S Sonbeeler

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

7
/@' O} 5-:?. f\":}—“"m;f -:\.j_c;

S—
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(iii)  The water sample was passed through a resin as shown in Figure 3

- -.=?_ Water sample

\s
_%'gf Resin, RNH,'OH~
_O
9

— — S ——
o m— i — — s —

—— —— — P A
| \_.- i '.',I,
oS Figure 3 o ¢ C
e',."a“:iﬂa;:—- A i l
% A A L Writ i )
:}_\PL-;\ ’}:&( J—)N H _I:_'J e an j(i[llﬂllt}n for a reaction that took place in the column,, /(1 mark)
w7 RNHE Ol KOS — RIHINDC T CIE
Ay Res b
kS II.  Complete treatment of Lh:. water sample rcqu:rcd passing it through
anu!h:.r resin. Give the formula of this resin, (1 mark)

\_ [nv’ljc-l'

RC,{JU ..... H'i' .............. A iﬂ‘ AL N, vee

I1L.
1 Efcplam \_'.rhy a.l'ft er water sample that has been treated using resins may
still require boiling to make it safe for dnnkmg I/l (2 mﬂrfﬁ

\.:t—.s..i.t:....._f;;j!:f.t%f-:....f.?;&f.'ﬁ........’:<~ | lonclen St

S

err ) -ICl-!!i.-ll!l!l-lcll.l!pl LR EL RN L
Y {ﬁct'am Uf SC’COHdﬂn"l’ Felueation 100

anrnrng
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(¢)  Compound C was used to prepare a potassium soap.

(0]

]
CH,— O — C — CH,(CH,),,CH,
o
CH — O — C— CH,(CH,),,CH,
| 0

i
CH,— 0 — C—CH,(CH,),,CH,

Compound C

Tllucock [ Ch @H)HCOOK/

B A TR s

(i)  Give the formula of the potass:7n soap obtained.

(i)  State one diﬂ'ertncc in the properties of potassium and sodium 5oaps _ dfj rnarfc)

i " [ led,
-) l\- sl Sermiosg L‘., sm VDTS b {wa\_,_ )Lt Lidn

CC_;- ................................... l ......................................................................... Losoeterasanns

L\' ":_“, Ceripp b L_c_ N Ilm—uf ({:." g e {'HJ "—ihi&. ST
S /U,/ .................................................................................................................................
F hY U, Yo e ‘1.5\'1 q l,,\]\_" b<

-A[l Ll gpven b FJ ‘:':‘i__[’_{f_f_gl.—

-({1-1-12 QLS Ly o bbb e,r:x_r v pieeengln L—f-{_ !-,-n 5|1v.1t Lty -\t[;h--- “3

(d)  Asoapless detergent has the formula
CH,(CH,),,CH,080;Na

* With reference to this formula, identify the hydrophobic and the hydrophilic parts of the

detergent.
Hydrophobic f/@ . (1 mark)

CHa(CHYCHL  Riet s
g e e g ol S
I (@.EY R W
Hydrophilic _ " / DN ) (1 mark)

— OSD:‘ I'\JICL C \(/_S‘(k_ _CN CS,( ;\sﬁ

................................. =
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