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THE OPEN UNIVERSITY OF SRI LANKA

Foundation Programme in Scienc ¢/Continuing Education Programme
LEVEL I- FINAL EXAMINATION - 2008/2009

PSF 1303/PSE 1303 — CHEMISTRY - I.EVEL I

DURATION : 2 1/2 HOURS ‘

DATE : 2008 — 12 — 17(Wednesday) - TIME :9.30 a.m. to 12.00 noon

Avogadro constant , (L) - =6.022%10" mol™

- Plank constant, (h) ~ C =6.63 % 107 Jg
Velocity of light, (c) =3 x 10% ms™
Standard atmospheric pressure,(x) =10° Pa A
Gas constant, (R) .. =83MIK'mor!
Log(x) _ =2.303 Logys (x)

ANSWER ANY FOUR QUESTIONS

1.(a) The elements in the second period of the Periodic table are given below in alphabetical
‘order with its atomic number. I = |
Aluminium (13), argon (18), chlorine (17), magnesium (12), phosphorous (15), silicon (14)
sodium (11), sulphur (16) © - ' ' , i
i) Arrange the above clements in the order of incre asing atomic numbers, using the
appropriate chemical symbols of the elements. What is the basis of your arrangement?
(ii)  Write the slectronic configuration (s,p,d,f) of the following elements. :
Argon, Chloride jon, Silicon, Magnesium jon - ‘ - .
(ili) What is meant by “diagonal relationship™? Identify the element of the first period with
which each element given below show “diagonal relationship™ 9
Aluminium, Magnesium, Silicon
(iv)  Give the formula sach of the compounds formed between Aluminium and Chlorine,
Phosphorous and Chlorine, RE - ‘
(v)  Give the formulae of the highest oxide formed by the elements Magnesium, Aluminium
and Sulphur. Identify the oxidation state of the element in these oxides and classify the
oxides as acidic, amphoteric or basic. : _

(b) Write balanced chemical equations for the following reactions. . .
(i) Magnesium carbonate decomposes to form magnesium oxide and carbon dioxide.
(ii) Calcium reacts with water to form hydrogen and a solution of calcium hydroxide.
- (i)  Carbon and carbon dioxide react to form carbon monoxide, - (30 mar

(c) Sodium is a silver gxéy metal which reacfé rapidly with water. Chlorine is a pofsonbus gre
Sodium chloride is a white, crystalline solid, which is used as table salt. Explain how the sodium
sodium chloride differs from sodium metal and how the chlorine differs from chlorine gas.

2 (a) (i) Whatis a mole ? ' . _
(ii) Consider the formula for quinine C20Hp4N; O, [Relative atomic mass C-12,H-1,N-~14,0-16]
(o) How many moles of hvdrogen are in 1.0 mole of quinine
* (B) How many moles of catbon ar¢ in 5.0 males of quinine
(v) How many moles of nitrogen are in 0.020 mole of quinine . (25 mar




(b) Carbon monoxide and hydrogen gas react to form methanol (CHj OH)
CO(S) + 2H2(g) — CHgO}'I(B)
If48.0gof COand 10.0 g of H, react, How many grams of methanol can be produced? -
(20 marky) |

(c) The density of 100 % pure HCI solution is 1.75 g cm™ i
1 How many millititers of HCI is required to prepare 250 cm® of 6.0 mol dm™ of
solution

(i)  Use the reaction Mg+ 2 HCl(nq) —»  MgClag + Hag and calculate the foltowing

(6) Milliliters of 6.0 mol dm™ HCl required to react with 15.0 g of Magnesmm s

(¢) Moles of hydrogen gas produced when 0. 500 dm’® of 2. 00 mol dm™HCI reacts w"

excess of Mg

(d) What is the molarity of 60.0 g of NaOH in 0.250 dm® of solution ? | (20 ma

3.(a) (i)  Differentiate between isotopes and allotropes giving an example for each.
(i)  Two isotopes of copper are naturally occurring with ®Cyu at 69.09% (62 93 amu)
. BCyat 30.91% (64.93 amu).{ Zc, = 29)
How many protons, neuirons, electrons do neutral atoms of each of these 1soto
copper contain.
Calculate the relative atomic mass of copper.

(b) Predict the shape of the following molecules.
NH;, CCL, PFs, HO, PtCl, . .

(&) (i) Draw the Lewis structure of BF; molecule and discuss the bonding presént in B

(i) Berryllium and Bbroﬂ do not react by lbsixlg electrons, whereas lithium does. Suggest a
forthis. - - : (35

4(a) (i) Define the term ‘enthalpy’?
(ii) . Relate enthalpy change (AH') to the heat change in a chemical reaction.
(iii) What is meant by the ‘standard state’ of a substance ‘Write the symbol used for
standard enthalpy change: : (30 mark

(b) (i) Give the precise thermochemical equahons to which the followmg statement refer
The standard enthalpy of combustion of methane is -890.7 k¥ mol? _
The standard enthalpy of formation of carbon dioxide is -394 kJ mol’ o
The standard enthalpy of formation of water is -286 kJ mol™
(i)  Using the above data, construct a thermochemical cycle for the complete combus
methane.
(iii) Hence, calculate the standard enthalpy of formation of methane using.

5. (a) Suppose a mol of H; and b mol of I, are heated at consiant temperature in a closed vessel o
capacity vdm’®. Let pin Pabe the pressure at equilibrium and dcgrae of dissociation Hz

Ho + Ly == 2Hl
Write the expressions for the values K; and K, using above symbols only and then prove




(b) If 2 moles each Hy(y and L, was used at the begzmnng of the reactmn and K is 64 at 25°%C
Calculate the value of (x) amount of dissociation _ (20 marly)| -

(c) Consider the following equilibrium existing in a volume S dm’
RCOOH +R’OH == RCOOR’ + H;0
Assume that a mole ester is formed when 1 mol of RCOOH and 1 mol of R’OH reach the
state of equilibrium at a certain temperature. Show that for this equilibrium at the above
temperature

/ (l—a)
2 moles each of ethanoic acid and ethanol were mixed and allowed fo attain equilibrium. If ﬂle
value of K, is 16. how many moles of ester would be made? (34 ma;;g) 1

(d) Write down the expression for the equilibrium constants K and K. for each of the
following reactions
(1) NH456(5) --r""'_"-"'-— NHg(g) + HSB(S)
(i) 2SOy +Osy === 2505y | 2
K (ili) 4N-I'Ig(g}+ 50-1(5) —_—— 4NO(S}+ GHQO(S) o (18 marks) :

6. (a) A pesticide P is soluble in dichloromethane as we]l as in water. By shaking an aqueous
solution of P with dichloromethane. some of the P can be exiracted into the
dichloromethane layer. 2 0 dm® of aqueons solunon of 0.36 moles P was extracted with a
total volume of 500 cm”® of dichloromethane at 25°C _

Two alternative extraction procedures X and Y followed by two students used for this purpose.
was described below
(X) Extraction with 500.0 cm® of dichloromethane in one step; here the dichloromethane
layer is found to contain 0.12 mol of P
{Y) Extraction with two successive 250.0 ¢m’ portion of dichloromethane in two steps

(i) Write down an expression for the partition coefficient Ky, for P between dichloromethane -
and water
(i) At 25°C caleulate the value of Kp
(iii) Calculate the total number of moles of P extracted with two 250.0 cm® portion of
dichloromethane in procedure (Y)
(iv) Which of the two extraction procedures {X) and (Y) is more efficieni for the .
extraction of P from an aqueous solution into dichloromethane v (48 marks

(b) The molecular weight of an organic compound is 58 g/mol. Calculate the boiling point of a.
SOlllthIl containing 24g of the organic compound in 600g of water At the standard pressure par |
- water boils at 99.725°C Ky, of water is 0.513 °C kg / mol (22 marks)

' (c)'. 1. 1 g of a protein was dissolved in 100 cm’ of solution, the osmotic pressure at 25°C was -
measured as 1.15 kPa Calculate the molar mass of the protein (15 mar

o .' : (d) Stata the Raoult’s law as applicable to a mixture consisting of two liqguids A and B wluch ar

A completely miscible. (15 marks) |




27

@ORDES HOHSG LOGE0HS|DELD ‘

Siggeumra um_Gppl/Continuing Education Programme
PSF 1303/PSE 1303 — @yamwend - wiL I

Sogl ufilems 2008/2009

@meo: 2 Y2 wenfigdlumeomiseir

gl 17.12.2008 (UHET &|pento) Girw: qpu 930 — 1200 wghunbd
omaEtgGrraler wmfled (L) = 6.022 x 10 mol
Llenméseder wigfad (h) = 6.63 x 107 Jg

gorilullel Geusid = 3 x 108 ms™

B eusTitDsmiL 60 B|ipdaid, () = 10° Pa

aunu) omflad, (R) = 8.314 JK'mol

Dl (X) . = 2303w, (x)

gEmeud Hraig(04) elamasEnd alanl uwaiss.

L (a) oyeifsHse DILasmaules GIeiLiD QueTHaESHaIsisT (Weosrise Sieumna
DIFD ETEIBEDL QR SEy auflmalig £8 SITLL Geene.

.g@uﬁsoﬂu_l'm(l?:), SuHa(18), @Csmrfleir(17), waefb(12), GuTerduys(15).
Felabaai(14), Ggmguiub(ll), &bHsab(]6)

(i) G epsusitisaihEL G]urr@gj‘@mnsm Bremuens  @uibsamsnl, LWL S
Bapep gy aol  oHeflagh  aflmsulsd GUEGLUESE  sWEs.
2106 QUIRIGLEHSIGSETET  HIgLILeLLITg)?

(i) oo, @GmoIl@ owa, dadssd, wealdwub owe sELAHNHEGRL
Beogdyan penaweniotentt (s,p,d,f) sigpgis.

(i) “wpwe eliLh GpmLi” sapred eee? ogubalub, wsaldub, deibse
GeuGeuUTaNmIL @b peneoaill” L. g LBITLTenLs &TL_(HILb (LPEHEUMD
SYEUTHSMBHIQUGIEN APSHMG SIEDL LITETIBIGTRRIGS. :

(iv) spufsftubd - GBmmilar, Gureburs - &G il sieURMibaant_y Teh
o Gaundstiubib gaikamng Cafmaulaad GoHATEmes GHins. :
(v)  wsaldud, o@ifeiub, sHeoh SEEL  WSKEIETED 2 (HaNHEUILHD
2 W QLS. GEsalal  GHHHSONS  HHm. A6l Gsur eng Hidsme(Ned
cpausmizeiar  QUAGLMHE  HenemmeT  SienLLITeTR GIEE  SIHBIL 61
SIEUGTC L Hidbsenet SIff, &M Sie0eE FilwshysL W L enFL (Hes6

sl LMGUB SIS,
(50 vjeiranilseti)

(b) Ueauph sréstiseEdsna FniILGSHL Eramnuans FLORILTHEEMET SI(GEIS.

6] waaffwidb  sruGamg, \DeefAULID PLFLLISaD, STualGm_eng|.|_reeyb
#al L BuUilflensiusnL &eb. _ : o
(i)  ssofworers  BHLer srasuobo RETFMONLD, &rAEEITL el Hid
SHENFFNEOUID QBB @M. .
(iii)  @TugDID, SN EITC_eneL . Hib HITBBPHDI srUGamGrT . ensl sl g
G pieiihsen.
(30 L]ahwn.séa)




[

(c) Gemquib @f Geusiell mey o Geomsibd, @ alerans BOLET STEsRIEESDE..
GGamflel @ uFmsRp pFe ey  GemguEGGmTEIL [ @i Gleusiemer Mol
ueilingh s gt LoLD. B Bloemer LN 7 W) LwahGSUILBE am S,

. Gamguirig,GemmenyL ggpisiien  Gemguiorerg, Gemguib 2 Geunssdledusbaml - eTelsny)
Coppalams eeampd, —GemquubgGmranriggysist @Qemmflenl aisusumg) &Genmiled -
amyeledwmihd CaummbEamg aaeyb alab@s. ‘ _

(20 ysielaeir)

(@ (i) apsd ereipmed eledten?

(i} ooefeipsre @;éfrsme CipHigN2O» mé &(HEIS. (5T SIgpisSenia
C-12; H-1;N-14; 0-16).

(o) 1.0 ped @alefalled eigmenan apshme maraa siranliLiGaamas?
(B 5.0 webase gelatalsd agsmen evsst L sreRtLESamE?
(8)  0.020 apsd @elatelied apsman apasel mbBsyFa SraILGESEHE?
(25 yeherilessin)

(b) amBamEyT ms Gib merFamIbd sSresupbn GusGamansugs(CH3OH)
Campmeisslamal, :
" CO,,, +2Hy,, — CH;OH

{am)
L]

48.0 g COsyb, 10.0 g Hz goid  gndsaspibionsd, eihgenen &gmd GogGeaimesd
8 _(HeUTdaLLL qumb? R
(20 yeherfleel)

. G IS o

(c) 100% HCI A BopEade oILjsa 1.75g cm™

@ 60 moldm® Qofleymiw HCl & 250cm’ g surfes. assoer |
BsbedleSmiesst HC1 CxensutiL@ib? .

(i)  Mgguy +2 HCl o, =  MgCly, + Hy, a@ib srésgmsi
LwELGSAL daaumeuaraubanps Henlldes. - o

(8) 15.0 g wasdfduggi s sréswnaisie 6.0 moldm™ QemaemLw HCl
&t srsgenan stal eSBmiset CoameulGib?

(@) 2.00 moldm™ GePaymLw HCI @ 0.500dm’, Bueogls Me(s) o L&l
gnésuppn Curg o mamésluGh Hr aumwelear  epsd sTeuiTemiléhen e
wrgs?

(35 yefieiesil)

- (d) 0.250 dm’ aenyaeiist araoiuGib 60.0 g NaOH @ epeojdPmen aretien?

(20 usﬁsrﬂ&ﬁfl_.).; ]

.-.‘.l"‘




(8) () qaQeamspihed @eubsumgy 2 SIyeamtd - HHEL & LDHIT60H HEDEMLILD,
U@ mlumsameTLid Gaupibdgis.

(i1) Gebuaiar G swgrelsst Hupmsuls (aeumd Ebsamssamend
Osremi@erenar, “Cu — 69.03% (62.93 o18.e).  *Cu - 30.91% (64.93
SLB.80). (Zew—29). '

Qahiar  SeGnumsiGaurmg  Fograluilargilc  HHHOOWTRT  i@HD6T
agwmema  LBrrhganment.  Bubdrasst.  @eosareisms  slesubsnmns
Gl sudr{eiramen. :

Qabyalledr &) Sigmis Hellmad aamilos.
(25 yeherilessin)

(b) (deitsugnd gpeudonpisailal ugeubmg aalTa] dams.

NH; , CCly , PFs, H0O , PiCly
(40 yenefee)

{cy (1) BF;denm gmuida slietolenu eumys. subsilar BFy &) sremiu@o
. WemestiL Wbyl sirddds,
(ii) Quffedwqpd, Currgub EEugGSaisenen  @\OhE STHHUPD  WILLAG|

SIC58ouamen BefAHD SHFHaB(PDID. ESMEBIE HIIEHSHMBE Fnll.
(35 siierilanstt)

(a). (1) ‘enbmeo) egb LSHSHMB QUIWIIGS.

(i) @ramuag srastorasar Caniuwrppdams abseol wimpsat & AH)
GETLILLG S EHIS.

(iii) wugpnibsCoramis  “Bun  Heoe”  adiugened  wig  eRembigdesif.
Bwio abssol rpsSAigl LwsiuGGasiuGe gl g sms.

(30 Usiefssh)
(b) Jdeteued sppssendse Bas Hmdswran Qaluelyamuens am@un@&@ép,&,
S(hb. :

(i)  CuBsalsr Hui sser Qauaysiesmn  —890.7 kimol”
UGy gl e Pwi Csmaipsd Geuliuaysieneamm  —394 kimol™
PR Buwn Cgraimsd Qawiaeiemens  —286 kimol”

(i) Guogusiten  syeymementy umsﬁlu@,&,_z_f,l GuBseia (pipre Hoasaihestea
Catielifenuens FoEBrHmS M.

(i) BPwpen Cuesalar Buw Coraimsd QariluasiEpmpMmILIE S,

(70 wsiteflasi)




() (1) ogaGansfibsd gdGane o smen - SHH.  FsTelsamenwuD,
Umdmpiunisenemd GoupuGiogis.

(i)  Gobuellst Qo swugralsd Huibmsulsd Jauehd Gosmoesmnd
GarsmiGetionet, “Cu — 69.03% (62.93 oif.s).  “Cu - 30.91% (64.93
SI.B.91). (Zcy—29). ' o

Qoodal  GeiGamsiGars  swgralllargs  sOEaoL  ogbss
agmaa  LGrrdgaimei,  ubglyeimst.  @eosdraimen seTUGumen
(e gat1 HieTiamramr. .

Qebyelelr anf ogmis Hafanas ool '
(25 yenerfisin)

(b) Uesusld apsossagmailssl augeudhens adiiey doms.

NHj; , CCly, PFs, H,O, PtCl, _
(40 venefiaei)

() (1) BF Wan gmidfer o Lowliomu amys. sibgia BFy & EBrrsumUu@Lb
: Wemssr s umall si&fisbe.
(i) Guisdwigpd, Gurrgnd Heosdraisamar  Spba HTHBIPT WAL LIE)

SiBpGaumen @elHuib SrésIpPID. BBHETAT EITemIHMmED anpjle.
{35 yehieMasi)

(a)' (1) ‘ohesol’ agih UBSMS aENTLDIGSE,
(i) @renweng srssCiuraniar Ceulionipdsms abHHeol wrimsaiL ar{ AH)
Gl LU g8, :
(i)  vprdstorada  “Huw  Pow”  adusomed Wi silaTidigh ey,
Bl arbsal 1omnHABel WELHGSSILGD GO & SHms. __
(30 yehefaei)

(b)  Uisieutd spmbsEnEE 1068 Hmssurer Qalualysmums erws&wrr@&.smépg,
B(be. S

()~ CuGgeallar Puw ssam Quiuasams  —890.7 klmol”
srustQrriensL e Huww Caremsd Gauiuesiepmp  ~394 kimol™!
bfled Huwi Gareimed Geuluesiepemp  —286 kimol™!

(i) Gugeiten greyssvent umeﬁru@g‘ag‘j Quisals (phprer seamsHihors
Canielgarumé sharsms aams.

(i) BPHEHs Culsafsr B Caramed Gaiuasienmpawd Hemlds.

(70 yeieaein)




(a)

(b)

(c)

(d)

(a)

B | SETEUGTIGL.LL A wgBenByrtnlsaisy WifHosHiaaiulL g

"RCOOH+R'OH %= RCOOR'+1H,0

V dm’® QansitensysnLw (gJLun G\a&rrmassusu‘ilsm rmr GaibuBameoulsd Hy afle 3 -
apsbmemd 1) afldi b epebeamEmid ReulLBUBpLUGSlamen a6s. &wsuﬂsmsuuj]m"
Sipdbsoraik p Pa o, Hy aofer gl biifleusne) X cpsumen siefics, o |

Hz[mn; + Iztmuu 7 ZI-H(mm

Gumsriull @GiulGasnst WrHSITD vweiu@Gad Ky, K. ulijesn
Garenaumenen eup@is. ey K, = Ko aan @gym}&.

(28 ueﬁmﬂ&&ﬁ f X

Hogey - laom @mﬂmnmﬂm@w 2 apedment GG dle ag,gmug,g,ﬂm
LwELESSIL L, sibgi-ar 257 C ulsd Kp = 64 aaflsr snll.b dlﬂsusnw
X @& QUEIOTENhenSHH EenllbGhes.

{20 Llenmﬂer,sn)j

S dm’ @meneusnailed o _siisn Llsfeu@mld FOHEMEMULIG S(HSIS.

@@g;_f_a G\muugﬂmmnﬁlm lapsb RCOOH b, 1gpsd R'OH &wrﬂsmm)srnu.- :

seoLud Gurg a-pabse aashs] CHIGINSHDG aolD SHHHID. @wm@@gg :
G\suuuﬂsmmujlsu BF owallensolTeig) -

[7hs

K, = T wandham’ (.

azpBamuilbasfen, ssbams @elauGaraimgn 2 eLpELEs 6] &,su&,eaum_ﬂ
sufoaweLw el tuilg. K uleig  Gugiorend 16 El6ohiedT, ms&g,g);ﬂ :
SIhHEnaT (pedsel 8 _(HEUTSULGHUD. ' '

(34 L|6nmﬂ&,qn _
Deauph gabang stessdpeh soBmeo  wifedsst Ky Ke Wb
Gameneuenitl G1(PHIH.

() NHiSegum =7 NHygy + 1Sey,

(i) 2SO * Ozew == 2801,

(iii)  4NHim + 5Oo 2= 4NO,,, 6H:0,,, |
(18 Usiretlesst

P agb iy sdla0srsiel B meGennCrmbinGseigub Bilaib assmljuixésahtqmgj _

P Weng Brasamyrems SEGCamGmootsaimi &1 GbGuSHeT el

gt @gﬁ\g;ensmu BmeCmCneLtsaia usiuls IfsesEespgwb. 25" C
ulisd 2.0 dm® smeusaEw 036 epsdmsit P owreng  500.0 cm? @wn@,@

& Ceressdbars Gwn wianaisst S0 p efufleasiun. Heier Eb LDngJlLlL
X YGI@)}LD QEFwepemEEETL LILIGIIEESS i e 1




(b} -

{c)

(d)

(X) @B uwgulsd 5000 cm’  BoelmerOndssi  LLSILHHH

ufseshssliLbdsamgn. Bty EneCammBymoitsaiar LanLufsh (.12
(psOmaTT P smemrlnlL gl

Y) @oetamGrmtinbmeatan 250 em? uGdHhuns  @ew®  UgseTsd
SIHGEOEHSE THAEOGS LGB RIS

{i) BmeCennGmGuwBasaybwib, Bib@feiullsd P ulpmren  unidl B
gemadnaiv, Kp Cameneuenus siipsHis.

(i) 25" Cuied Kp weng Qupuorengengd: oemh@s.

(ili)  Qeweigpsnp Y ulsd Gren® sLeneumer 250 em? assmmmmiaﬁarr.
- Oxn@CamGraintaaiamsd  Iflgbshdsinl,. P uleigm  Guords
pedsailelr aerienildenaeniud e,

(iv)  Bhdbwenyredadini b Bann G GueGsallguaien P ufgnents
fsesmungtsd  (X), (Y) Gewuainpmpsenel &g allsnaihsmeanmeil
Ufs0s{Hlny aed gnpis.

(48 yetefesair)

Copans G&ﬂmm@mnsﬁrdaﬁ apsodamm Henm 58 gmol o600 g milen 2dp @
Gomeuenitd Garemiheen smysbsoraiar QETHHmemd aemihEHs. HUILD
SiwdsHH B By 99.725° C uflsh Qwnglddeamg. Bibarm K, =0.513"C
kg/mol.

(22 yenefesan)
100 cm’ amysQeoraipled  1.1g Lrasbonapy  emrésiuiig. 257 C ulsb
Uyempem sigpdsn 1.15 kPa aend atemiu’ i gl Urssdsn psolsalenienes
BEUT b (B,

(15 yshedlamai)

A, B agub wipres smpubsasaeien Grem@ graunsamsnd  Qeradimen
sasnaGiuralingl drGwndldsiuGn SyCamsdmmist allfemwis Hmw.

(15 yehehsme)

(LG RempijemL L)




