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This question paper consists of two parts, Part A (MCQ) and Part B (Structured)

Part A (40%)

Answer all 20 questions
Use a PEN (not a PENCIL) in answering.

Any answer with more than one “X” marked will be considered as an incorrect answer.

¥ ¥ ¥ U

For each correct response 2 marks will be awarded. Marks will be deducted for incorrect answers.
(0.3 per wrong answer).

Part B (60%)
e Answer all (02) questions in the space provided.
X> The use of a non-programmable electronic calculator is permitted.

X You are NOT allowed to keep Mobile phones with you during the examination; Switch off and leave
them out.

Gas constant (R) =  8.314 Jmol™ K! ,Avogadro constant (L) = 6.023 x 10 Zmol*
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05.
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09.
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Bulk sweetener (Bess00ab) Daeds

1. extendes (Saccharin) 2. &0 Aspartame) 3. 8e¥@eDid (Sorbitol)
4. gene@ied (Sucralose) 5. ©weee®0 (Cyclamate)
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- MCQ ANSWER SHEET: Mark a cross (x) over the most suitable ar;swer.

Index No. Marks

Unanswered

Correct Answers

Wrong Answers

Total
1 1]z 314757 2 T 12 131475 3 RERENRE
4 112 (374151 5 T 2131215 6 1123 2 5
7 112 [3124]5] s T 12 [3 475 9 NFEERERE
L
10. [T ]2 (31475 11. [T Tz 31475 12. [T 127137415
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3.1 ]2 (3451 14. [T T2 [3 415 15. (112131415
16. [T ]2 [3]als] 17. [T T2 13571275 8. 123 Ta]5
19. [T 12 [3]4a[5] 20. [T (2 31275




B - cande

1. (a) (). oD BeHs IRadEdmOED ge)¢ GHODbns Jnne ) Jnn FOEDRD o6 CMnsin

Onm Bosle.

)@@ Polymer eSO Ses
Polystyrene

PVC

domdem ok
Natural rubber

ga0bosn Jnme
Repeating Unit

Monomer

o gdwdn

(i), eOBRSOED aoe cmstn Drps Bm cxvds. (OBEE GeBemid ®® benzene-l4-dicarboxylic

acid @-pen 28 adEdnognens sies )

Write down the chemical formula of Terylene (obtained by condensation polymerisation of ethylene glycol

and benzene 1,4-dicarboxylic acid)

(ili) ©OEeme) SOved & c03RHDE gewise 3 ¥ F® cxds.

Write three uses of Terylene in our day to day life.

(iv) HDPE & LDPE ®@0 o) ctnbn ey &anos £mdais.

State four physical properties of HDPE and LDPE.

HDPE

LDPE

(80 marks)
5



(b) (1). 2 oenHs seciond ge)e D oo L amd B@d geg Osd ouecdodm ap afsde.
Draw the fisher projection of D and L forms of the following compound.

@30s g®@nm Lactic acid - CH;CH(OH)(COOH)

(il) a0 BLHOnEEE DPHED v phREBmonns ceaems gesns Dodes NBE &7 & aes
comogn 3 o exdealen.

What do you mean by antioxidants used in food industry? Give 3 examples.

(30 marks)
(c) (1). oon B gBePED R OmBEN DyHG D&ed
Give the chemical formulae of the following fatty acids.

1. Qeen@®s @@ Linolenic acid (18:3)9,12,15
2. 88088 g®@c Stearic acid (18:0)

(il). ‘©0sEd 08 S@gn Periceds ®.’ Bn s®mese.
‘Detergents are useful than soap’. Explain this statement.

(ill). eLEcPE ©aed adnd ge)e BEP O 8D®HHE MDOHS SIEER o,
With the aid of a diagram, briefly explain the action of soap molecules in the washing process.

(55 marks)
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2.(a) 0.1 mol dm™ NaOH 25.0 e’ & 0.1 mol dm™ HCl. 800 aa®wen samee.

Consider the titration of of 0.1 mol dm™ NaOH with 0.1 mol dm™ HCI.

(1)

(ii)

¢ gaPwand ao)E dpeEOtn Do gao EEes D&ed
What is the expected “end — point™?

DE o0 B oo Hesned sceeHm On oeHs ga®emn 4 DI0GE WO EE. &8
gaPDEens 4 O eeeeaes oo ees ol daed

Two students, Mala and Seetha, carried out the above titration, four times each.
The results [volume of HCl used (cm’) at the end point] are given below.

@ Mala = 25.00, 24.95, 25.05, 25.00

Bon Seetha = 24.50, 24.45, 24.55, 24.50

ge)g e 508 wdunens gun ofd DEedesn Dok,
Comment on their results using relevant calculations

(35 marks)

(b) xeRidbn aa@omed € Ba8dn ebhrnrs cee eme) 0f. B80n cbrnos e® eme) KiBed
98 13 oo g0 2 & 8w exidaim.

Starch is used as an indicator in iodometric titrations. Write one advantage and two disadvantages of starch
as an indicator.

(c). (1)

().

(15 marks)

8@8m H:PO, ebne o5 &8e Ba(OH). o&fie and Beda abdeccomn s8R0 geig
o8o =8nosis Gm &udein.

Write the balanced chemical equation for the precipitation reaction between aqueous H;PO4
solution and aqueous Ba(OH); solution.

0.12 mol dm™ &@wm H,PO, &dg 25.0 cn’ ® gdeq PO, o8gbmend gdueds H300
g9®s 0.2 mol dm” &@w Ba(OH), o300 ween Doeie.

Calculate the required volume of 0.2 mol dm™ aqueous Ba(OH), for the complete precipitation of
PO, ions in 25.0 cm’ 0of 0.12 mol dm™ aqueous HyPO; acid.



(35 marks)

(d) @) oo seHns Beckod@d ga)g 'HNMR BObendfend Hoer) ©im ensdw 7 Sed
200G 86 DG (integrations) G s,

Identify the number of signals in 'HNMR spectra of following compounds. Give their
multiplicities and integrations.

0
Hso. L -

o HHH o
H-G-G-6-C
HHH O-H

(ii). owo e i CHs0, ®@ IR Obzndgsed Dadnd Gw guden.

Identify the differences in the IR specira of the following isomers of C;HsO..

a. b. 0

HE o
H- | _Ca:~ )J\ CH3j

H ~H HaC o)

JO"‘
O

(50 marks)

- &Bn® egddH. -



The Open University of Sri Lanka
Foundation Certificate Programme in Science- 2012/2013
CMF 2206- Chemistry IX
Assignment test — I1

Duration - 1 % Hours

Date: 26" July 2013 (Friday) Time: 2.30p.m- 4.00 p.m.

This question paper consists of two parts, Part A (MCQ) and Part B (Structured)
Part A (40%)
X Answer all 20 questions
X Use a PEN (not a PENCIL) in answering.
X Any answer with more than gne “X” marked will be considered as an incorrect answer.

X For each correct response 2 marks will be awarded. Marks will be deducted for incorrect answers.
(0.3 per wrong answer).

Part B (60%)
e Answer all (02) questions in the space provided.
> The use of a non-programmable electronic calculator is permitted.

X You are NOT allowed to keep Mobile phones with you during the examination; Switch off and leave

them out.
Gas constant (R) = 8.314 Jmol” K™ ,Avogadro constant (L) = 6.023 x 10 ®# mol!
Part A
B Consider the following statements about natural rubber.

a. SO and CO- gases are evolved when tyre (made of natural rubber) is burnt in air.
b. Natural rubber is a polymer made of propene.
¢. It has trans double bonds.
d. Vulcanized rubber contain sulphur cross links. -
The correct statement/s is/are
1. aandb 2.bandc 3.candd 4., aandd 5. aonly



2)  What is the molar mass of a polypropylene chain containing 100 repeating units?
© 1. 4200 gmol”’  2.28gmol’ 3. 4000 g mol” 4, 2800 g mol™ 5.42 g mol”

3)  Which one of the following statements about nucleic acids is incorrect?
1. They are macromolecules,
2. Nucleoside is the monomer of nucleic acids.
3. Nucleotides are composed of a sugar, a base, and a phosphate group.
4. Nucleotide can be considered as the repeating unit of nucleic acids.
5. DNA and RNA are nucleic acids that are found, mainly, in the nucleus of a cell.
4) Which of the following is a bulk sweetener?.
1. Saccharin 2. Aspartame 3. Sorbitol 4, Sucralose 5. Cyclamate
5)  Which of the following statements about proteins and amino acids is incorrect?.
1. All amino acids are not optically active. 2. Only a-amino acids are associated with proteins.
3. Proteins have high relative molecular mass. 4. Amino acids are bi-functional molecules.
5. Only D-amino acids are associated with proteins.
6) The addition polymer which is both unbranched and thermoplastic is
1. Nylon 2. Polyester 3. PVC 4. Phenol formaldehyde 5. Vulcanized rubber
7 What is the chemical formula of fatty acid (18:1)®9?
1. CHi(CH,),CH = CH (CH,);COOH 2. CH;=CH(CH2>);3CH,CH,COOH
3. CH;CH:(CH3),;;CH=CHCOOH 4, CH=CH(CH.)1:CH,CH-=CH-
5. CH;=CH(CH,),,CH=CHCH,COOH
8) Which of the following statements about polymers is correct ?

1. Each repeating unit of natural rubber contain two carbon carbon (C=C) double bonds
2.PVCisa thermosetting polymer.

3. Polystyrene is a condensation polymer.

4. Protein is formed by reaction between diammine and dicarboxylic acid.

5. Nylon-6,6 is a polyamide made of HOOC(CH:),COOH and H,N{CH:)sNH..

9 The two mono-saccharides present in sucrose are
1. o- D glucose. a- D glicose 2. o- D glucose , f —~ D fructose
3. o- D glucose, o — D fructose 4. P -D galactose, o- D glucose

5. B-D glucose, o- D glucose



10) Which of the following statements is correct ?
1. Hyperglycameia is a condition having blood sugar level below the normal.
2. Hypoglycaemia is a condition having blood sugar level above the normal.
3. Juvenile-onset diabetes is due to non response of the insulin in body.

4, Hypothermia develops when body’s internal heat generation is not sufficient to balance heat
lost in very cold surroundings.

5. Maturity onset diabetes is due to lack of insulin production from pancreas.

11) What is/are the correct statement/s about titrations?

a. A drastic pH change will occur near the equivalence point of acid base titrations
b. A drastic pH change will occur at the beginning of acid base titrations.
c. Electrode potential is the changing parameter in redox titrations.
d. Starch is used as an indicator in iodometric titration.
1. aand b 2. band ¢ 3. conly. 4. a, b, donly. 5. a, ¢, donly

12)  Which of the following is the most suitable indicator for the titration of boric acid with NH,OH?
L. Methyl red 2. Phenolpthalein 3. Ferroin
4, Methyl orange 5. None of the above

13) Which of the following aqueous solutions has the highest pH value?
I. 0.006 moldm™ Ca(OH). 2.0.001 moldm™ CH;COOH 3. 0.01 moldm™ NaOH

4, 0.1 moldm™ NH,Cl 5. 0.010 moldm™ NH;OH

14)  Arrange the following molecules in the increasing order of their Aoy .

a, b. .
NS Q g
1. a<b<c 2. c<b<a 3. a<c<b 4, b<a<c 5. c<a<b

15) Out of the following, what is the most essential and correct step that has to be followed in order to titrate
25.00 cm’ of a NaOH solution with HCI ?

1. Wash the pipette with HC1 solution. 2. Wash the titration flask with NaOH.
3. Wash the burette with HCI 4. Fill the burette with HCI up to zero mark.

5. Measure the temperature of NaOH and HCI solution

16) Mass spectrum of ethanol gives a base peak at m/e = 31. What is the fragment responsible for this peak?

L.[CH,OH]" 2.[CH,=OH]" 3.[CH,OH]" 4. [CH,OH]"* 5. [CHOH.]



17) Amount of Caina 4.0 g mineral sample was analyzed using gravimetry by precipitating Ca as CaCQ;.
~The weight of CaCO; obtained was 8.502 g. The % of Ca in the sampleis (Ca= 40.00 g, C=12.00 g,
0= 16.00 g)

1. 85 2. 80 3. 65 4. 60 5. 55
18) 'The inost suitable 1neaSLﬁing devices to measure the following volumes
2.00 mL, 50.0 mL, 10 mL, respectively, is
L. Pipette , Burette, Measuring cylinder 2. Burette, Pipette, Measuring cylinder
3. Burette, Measuring cylinder , Pipette 4. Measuring cylinder, Burette, Pipette
5. Measuring cylinder, Burette, Pipette

19) When 10.0 cm’ 0£ 0.010 mol dm™ K.S,0g solution is added to an I solution , I, is formed as indicated by
the following reaction. v

$.05% + 2 —m 2805 + L

The I, produced was titrated with Na,S,0;. The end —point volume (in cm®) of 0.01 mol dm” Na,S,0s,
required to react with the I, produced is

a. 5.0 2.15.0 3.13.0 4. 20.0 5. 20.7

20)  An aqueous solution was formed with 15.0 mL of 0.1 M NaOH, 10.0 mL of 0.1 M Na,CO, and 5.00 mL of
water. When it was titrated with 0.1 mol dm™ HCI solution using phenolphthelin as an indicator, the end
point was 25.00 mL. What is the expected end point reading if you repeat this titration using methyl orange
as an indicator?

1.20.00 mL 2.30.00 mL 3.25.00 mL | 4.35.00 mL 5.40.00 mL
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- MCQ ANSWER SHEET: Mark a cross (x) over the most suitable answer.
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1. (a) (). o5 ocHs DagdedudEd )¢ aoPbom Jumo @) S ghedrd ge)¢ oK

Bxe Goele.

@)@ Polymer )30 de
Polystyrene

PVC

domdm ok
Natural rubber

geo®bosn Jone
Repeating Unit

Monomer

o gdede

(ii). ©OBREPED goE CEEED Dxen Bm cXosm. (OBRE GeBemid ®® benzene-1,4-dicarboxylic

acid @-aon Dy gdEdnogens oied )

Write down the chemical formula of Terylene (obtained by condensation polymerisation of ethylene glycol

and benzene 1,4-dicarboxylic acid)

(iii) OEeme) SOned & cOlRHBE secise 3 & Fo edaln.

Write three uses of Terylene in our day to day life.

(1v) HDPE @& LDPE 85@D ao)g conbn Quesn onos o,

State four physical properties of HDPE and LDPE.

HDPE

LDPE

(80 marks)
5



(b) (1). e sems serined go)g D o0 L oo 90 goc MHed pesowsn ap afee.
Draw the fisher projection of D and L forms of the following compound.

arsds edgo Lactic acid - CH;CH(OH)(COOH)

(il) @0 abosde DPmrd v oidsBmonns calenes gesnd nodes NEE &7 & oe®
comogn 3 o cxubalen.

What do you mean by antioxidants used in food industry? Give 3 examples.

(30 marks)
(c) (1). con 8e gBoPED oI OmneHn DI®n Deed
Give the chemical formulae of the following fatty acids.

1. Beenp®s ed@w Linolenic acid (18:3)9,12,15
2. &5wds aBgoe Stearic acid (18:0)

(ii). ‘=060 28 D@D Zeuiteds 6.’ Rn sscde.
‘Detergents are useful than soap’. Explain this statement.

(iii). e3ECRE ©5Td amPND o) SO Ow oD midens SalER Dosi.
With the aid of a diagram, briefly explain the action of soap molecules in the washing process.

(55 marks)
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2.(a) 0.1 mol dm™ NaOH 25.0 cm’ & 0.1 mol dm”® HCl. 000 ea®menn ocmee.

Consider the titration of of 0.1 mol dim” NaOH with 0.1 mol dm> HCL.

(1)

(ii)

e0R gaPrand 8¢ PRIt Do asln EEe®G Baed
What is the expected “end — point”?

D o8 So) ce Qencd LecH pHD DEHS HDEHE 4 DIOES BoOH EE. 89
ga@rens 4 O cceeaed oo gies od®) Daed

Two students, Mala and Seetha, carried out the above titration, four times each.
The results [volume of HCI used (cm’) at the end point] are given below.

®&@ Mala = 25.00, 24.95, 25.05, 25.00

Bw» Seetha = 24.50, 24.45, 24.55, 24.50

go)c @mes 08 mdoend gan £60@ Ddedetnn DOSM.
Comment on their results using relevant calculations

(35 marks)

(b) guenidtn ga®med & 8800 ehrnms spn eme) ). BE0n ebnrnns cad emr) ORed
58 1% oo g 2 & 8@ ex0am.

Starch is used as an indicator in iodometric titrations. Write one advantage and two disadvantages of starch
as an indicator.

(c). (1)

(ii).

(15 marks)

80m H;PO, £P#o oo 6o Ba(OH). eofie o0 Bede gduecosn odfnmdd ae)g
oo o8nosie B® &wdein.

Write the balanced chemical equation for the precipitation reaction between aqueous HyPOy
solution and aqueous Ba(OH), solution.

0.12 mol dm™ &@e H,PO, &B8@ 25.0 cm’ ® gBq PO, odgbecs edxeds 5880
0@z 0.2 mol dm”® &@w Ba(OH), ©302® wriemn o,

Calculate the required volume of 0.2 mol dm™ aqueous Ba(OH), for the complete precipitation of
PO, ions in 25.0 cm’® 0of 0.12 mol dm™ aqueous H3PO; acid.



(35 marks)

(d) (1) o0n 8eme B.eckoded ga)g 'HNMR ObzmdTend m-ex) @ cmodsn &7 SMed

0000 B BHRoOG (integrations) G oS,

Identify the number of signals in '"HNMR spectra of following compounds. Give their
multiplicities and integrations.

0
HSC\)J\CHS

e,

O|/
T

(ii). oo 38 i CH0, 8@ IR dbndgsed Dadnd @m cwdsi.

Identify the differences in the IR spectra of the following isomers of C3HsO:.

a. b. 0O

H fo
-C )]\ /_CHQ,

H-C-C—C
0-H HaC O

H

Ir-0O-I

- B8P adf. -

(50 marks)
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This question paper consists of two parts, Part A (MCQ) and Part B (Structured)

Part A (40%)
B> Answer all 20 questions
> Use a PEN (not a PENCIL) in answering.
- B Any answer with more than one “X” marked will be considered as an fncorre_ct answer.

® For each correct response 2 marks will be awarded. Marks will be deducted for incorrect
answers. (0.3 per wrong answer).

Part B (60%)
e Answer all (02) questions in the space provided.
2> The use of a non-programmable electronic calculator is permitted.

> You are NOT allowed to keep Mobile phones with you during the examination; Switch off and
leave them out.

Gas constant (R) = 8.314 Jmol" K ,Avogadro constant (L) = 6.023x 10 ® mol




5560 NATEEHELHGID alledl HHE.

- OL

02.

03.

04.

05.

06.

07.

A—'—%ﬂ—(ﬂ%l
Bumpens @mUuT uBBlw L6TaMID FaBBIGHEMmeNS HHGHIS.
a. Lwgnersl (Qwbms Spuupted syerg) eleflullsd srflidsiu®n Gurg SO, wimib CO;
eumubseT  Geus GuBBLILIGES a6

Quibens @miugrerg UBrmist (Propene) @ewmsd Suem @i LISOLIGSIWILD.
SF ‘e’ @rient U Lenemlienuds GlETem gl

o o

d. susbsmaTHLILGSHSUILLL @BUUITEIES F60UT @GNISSmnemilLEEmeNH oI gl.

@eupmiet Fllwimes Fapul / SnBLIGHETTEOIS -
1. awBpw b 2. b oBmid ¢ 3. c wimnd d 4. a wppo d 5. awl{Bw

100 emid siogsefienmed pem LsdLCrTLIsSsr @eir cpeoideniiay wiTg?
1. 4200 gmol® 2.28 gmol’ 3. 4000 g mol™ 4.2800 g mol 5.42 g mol”

Weiraumio snbmibseisd Hulbdefls oifeod (Hmeaudeod) LBBIW SHeUBTeT FmBnl -

1 SIen6! LT (P& T BTG LD.

2. BuLsHefCuimensl. Blulbdlefdasifleosdlen @HUGSHWD UEGLD.

3. PusHeNBuimena Lteng Gelsvevld, Qeausbevld &L BHID CUTHEUBDBIS Snl LD
2 L ULL&l

4. BuisHefurensl B oens Blusdeldsiieossar EnHe D0SBTGLD.
5. sevloTeniien smefled LITHTeDIGS STaUUGD Buydeldssidiconiast RNA  B@in
DNA g@w.

WeraumenemauBpled Ligpoemmen (bulk sweetener) @efuulg wing)?
1. F b6 2. SieOLITIe & 3. GemmiBLmed 4. HBGHIGeuTerD 5. eMFIHBEUGLOL

Urso, oudBerm oudleomast UBSiL LIRIMHD FeBBIbHEHeT LIDPWTET FaBul

eT6v6OT  DILOIGET SIfleUmISEHLD @afulwsd CHTIABLITL Bmene
0 - OIOleURIBET THATOL LIHHHIL T QST TLENLUIGT.
UISLTengl @ WT &I (psudbdaBuldh &6l efenl gl

SIHBem oibevmd @l enl. CHTHBLTHLW (LPeVHIaBIELD.
D- ouf6emm oifeomisGer LFHSHHIL6T GSHTLTLENL WLI6m6.

iR W e

SHemensenim, Ceuli CpAPwTHaD OFTHBUGD Fnl LB LOUGHWD 61517
1. eopGeomen 2. QumeSeroLir 3. PVC
4. dGemreol. BGumwsvigenw. (Phenol formaldehyde) 5. susbmemensy @mriuir

(Vulcanized rubber)

Gamgpundeod (18:1) @9 @er @rFTWweT GHATID?

1. CH3(CH2);CH = CH (CH,);COOH 2. CH,=CH(CHz);:CH.CH,COOH
3. CH3;CH»(CH,)13:CH=CHCOOH 4. CH,=CH(CH>),:CH,CH,=CH,

5. CHQZCH(CHz)12CH:CHCH2COOH



08.

09.

10.

11.

LeieImID FnBUIhaEDsT LsOUGSUND uBmfiw Fflwmer -gamm?

1 Buibens @muufer geubleur@ LEmD DSID @remiy STUST - SHTUET L enl_ U
Lenswriientids GErem gi.

2. PVC Qautinn @migd usouggduid (Thermosetting polymer)

3. GumederoemLfeil @@ @BREHB (condensation) usLEGHWLTEGLD.

4, L Wi& oBpiD SmaeTCUTSEFelsEI0HH HTHHHIHMTED LITHLD
9 (HEUTEH BHI.

5. HOOC(CH,),COOH 1ommip H,N(CH,)sNH, ey Flwieummmeoren snpBsomsii - 6, 6 @
L1606 6MLDL_L_T(GLD.

&HEGOITHs0 ST B FHhBMTL([BHET,

1. a- D genGsrerd, a- D genbasms 2. a- D genBasmerv , B — D UysBLrerd
3. a~ D gentarerd, o — D ysGLirerd 4. B — D ®enaBLmer, o- D @en@serd
5. B —D genbasren, a- D genGsrerd
Uleiteumd FaBpIbmenst Fhwmer mpm -

L FISTIE GHBH GEHECHETaN WL Hme G alld GmBaner @GEpsCarat &remuLBD
mewev, ‘GHAHF FaHemy o wie (Hypoglyceamia) srerii@io.

2. FISTTET GHHS WLL HenGell. 2 Wiamd GensasTerd STamiUB Hemey &heF
FhE@Bm] Gommey (Hypoglyceamia) serliu@®io.

3. Juvenile-onset piifauneng 2 _1Ielsvsiten BeiigeSsn QHMOABUTL BB SHEMeHLOWIT6L (non
response) @60 2 (HEUTH GBS

4. GaMiT Gpelsd 2 L efenmsd @psHGD Geulugsdenar Coenauwimer Gauliig
sLpuLmed 7B QFWensBe Hypothermia o @meurdeimg.

5. HOAMUSHTE0 HFISSLUUGL DeisHeds 2 BLHS @GempuTlLrsd Maturity onset sfliey
2 _(HEUTH SNBSS

Bluwdiny uBplw WeiieumBD mBmbaseEner Fhwraig / Ffuwiraener -

a. Siflso epso Bundined urfiweney pH wrBpn epgeysitefw®mBs Blapio.
b. aifleo o Bundiinisd urflwere) pH wrBBL @iFbubded HapD.

C. STp5CHBH STEs6wTafsd WaaITIpSHSEID TG STFERNIWLITEGLD.

d. G morenr BBl wILGUImeT ST QUGS CHMABUGHD -

1. a wbmibb 2. bwppibe 3. cwl @B 4. a, b dwlBo 5. ac d w @Go



12. -

13.

14.

15.

16.

17.

18.

Cumfisstieory NHAOH o _remenr plufiinied st QUTHSSHIOTe - ST IQUITETE,

1 Goglled Fleuliy 2. LNBearmeLLIgH 6560 3. QuGyTulle
g. Gwdled GFibEhFen 5. Gumampiiul ergIeDeiTmI

Uereumo Birssmygsosenet 2 wi pH QuuTensamsd Camemig?
1. 0.006 moldm™ Ca(OH), 2.0.001 moldm™ CH;COOH ~3.0.01 moldm™ NaOH

4. 0.1 moldm™ NH,CI 5. 0.010 moldm™ NH,OH

LeiieUBID (PEISHIBIBENET DB Amax SNHBNEGD @Uuombded auflensFlLiBsS!s.

Uereumeusmsupso NaOH 25.00 cm® @emewr HCI Neiraumo 2 L6l Bundiny QFuleisBag
GFuwl Geteungul (Waawiore wBBID FRwmer  Lig(Lpens

Gprulew HCl sanjsedenmsd &@pesed

Bluwdiys Gesmeusnwt NaOH Genmed &(106)d5H60

sinellenw HCl @enmed s1p6ys5H60

slenalenw UFAWD i sueny HCl ous0 Mlyiu Geness®ib.

HCI wipio NaOH @engitd Qeutin Blemevens gemil Geusmi®io.

U

argGenmeonafisn Heaniley BimwTansoullsd o FasHams m/e =3 B HHABSH. 6
2 FFHHBGSU QUIBILLITET SHiWHTL D wWirgl?

1.[CH,OH]" 2.[CH,=OH]" 3.[CH;O0H]" 4. [CH,0H]® 5. [CHOH,]"

sefluiy wrAflCwreiiled sremiiu@G Ca @6t Sieeurengl, Benpiomss (Wempulsd Ca Blener
CaCOs & afipLgaurs@sed cpeold gGiemlwiuc L . Guptul L CaCOs @enr Hewfley 8.502¢g
A&GW. ey wrGHflulled Ca Qeir Hewfley elmiomengi, (Ca =40.00, C= 12.00, 0= 16.00)

1. 85 2. 80 3. 65 4. 60 5. 55

2.00 ml, 50.0 ml, 10 ml semeuenay®Emen SEMILSHEG OB CUIEHSSOTET SeTelGid
FrGHeumsen (WasGw UeiaumaletalBmie,

e, skrel, osereFay
senall, Glomwl seTeyFery (SenelanlFFTig)
sienall, oeneyFamg, @prul
SiEneyFemy, senell, @mud

ok wN

SeNeFFT, GrTul, Senel



19..

20.

.0.010 mol dm? K,S,05 sevpsadsy 10.0 cm® syeng I senysedso @G- QuTIps, dersim

FassHBemowl ) e Iplnilssiul gl
$:0e% + A — 2804 + L

Opiissiuc L. I; openg NaxS,0s3, o Ler pubdsiut g I, aper srésbuflw
Bameuiin L 0.01 mol dm™ Na,$,03 weyisiels saroiamaimensl (cm’® @6b)

1. 50 2.15.0 3.13.0 - 4.20.0 5. 20.7

BT HmIFed Hevewaubwmsim 15.0 mL 0.1 M NaOH, 10.0 mL 0.1 M Na,CO; wmimub 5.00 mL
Biemed 2 peurdsi Lgl. LIGamsdiiseder srlgwnsd Qaran@, @smer 0.1 mol dm™ HCl o _Le

Pwllgs OQuropsl, pgeyliysiell  semeuerey 25.00 mL. @b, Gwibuy Bwilinimer Goglsd
QFbwehast &M uns Qaraid plunddsisd agliiumTestuBn galisisid seameuemey wrg?

1.20.00 mL 2.30.00 mL 3.25.00 mL 4.35.00 mL 5.40.00 mL
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B-u

1. (a) (). Vemou@d usbuGHwnEaleT WPEHD Sivdear GFaTwe GHATHMEBWID IS @
uHwusmawop aipsis. Write down the chemical formula of the repeating unit and the monomer of

the following polymers.

LsbUEG&uwib Polymer Guredaroemt_Fedr PVC Buibens @pLiiT
Polystyrene Natural rubber
LNV )
Repeating Unit
PBUSSHIID
Monomer

(11). GzfleSer @Qer @reFTwWen GHHTHMS 6lPHIS. (OFMeSen peug e1FaSem & ameuBasmed
wpmib Benzene 1,4-dicarboxylic acid acid @eng @E®IEB LOLGHWUSHT60 Y60mSHl)
Write down the chemical formula of Terylene (obtained by condensation polymerisation of

ethylene glycol and benzene 1,4-dicarboxylic acid)

(i) oEmpIL ampelsd QxfleSalar cpaim 2 LBUITEBISST HhHs.

Write three uses of Terylene in our day to day life.

(iv) HDPE wismio LDPE sydutensniien mreig Ousmdaelsolsenend HHb.

State four physical properties of HDPE and LDPE.

HDPE




LDPE

(80 ysiterfleeir)
(b) (A). ereumid cpsvdanpienr D wibmid L Nevoat (fisher) wordflujmssanen auangs.
Draw the fisher projection of D and L forms of the following compound.

euslgs ifieod Lactic acid - CH3CH(OH)(COQOH)

(1) 2 _eweys meHCHTINL LWLBHSULUGD @LACLBBLST a6t Do UILGSHET
DATHSD 6leiien? PSIT 2 FHIJeumhisanend GBULIGS.

What do you mean by antioxidants used in food industry? Give 3 examples.

(30 marks)

(c) (). Vemsumd CamepliLfleosHa @IFTUsTs GSHITSIMmed HHb.
" Give the chemical formulae of the following fatty acids.

1. a9Gemedefiés ofeop Linolenic acid (18:3)9,12,15

2. eoflws oufevid Stearic acid (18:0)



(i1). ‘FessISmESIL SIgamss o LCWTHITEE. BT aflendhds.
‘Detergents are useful than soap’. Explain this statement.

(ii1). speyped QUTI(LPEBUIE FOITGSTY ApPeUESDISeNar QBTIHBUTL 19T TEMNLME [PeoLTES
ell6NebehH 5.

With the aid of a diagram, briefly explain the action of soap molecules in the
washing process.

(55 marks)
2.(a) 0.1 moldm™ NaOH 25.0 cm® o e 0.1 mol dm™ HCL @eir puidinieners smais.
Consider the titration of of 0.1 mol dm™ NaOH with 0.1 mol dm™ HCI.

(1) egumresiuBn wyatiyeredl wrg? What is the expected “end — point™?

(1) omeor WHBEIL FHT PHCWTT Breig HLenan GoBaEmpPiw BHundinleneor
Gunesten®, Qupiu L HCl @ wigeiysiells samaemeadsr (cm) ST F
(WenpGul '

Two students, Mala and Seetha, carried out the above titration, four times each.
The results [volume of HCl used (cm’) at the end point] are given below.

wreom Mala =25.00, 24.95, 25.05, 25.00

g Seetha =24.50, 24.45, 24.55, 24.50

QUTHSSWTE ST IQET (psuD (PIYeYH6T LB SmHSHS Csfalss.
Comment on their results using relevant calculations



(35 marks)

(b) @wBLmorer BHuidinisd &1L guITed eoLTF (starch) LWLSTLESSILGHEBE. DIGHITED
o_6iien HetenGuITeIfisnamuild &Hemo EIeigenaruiD 61(1pHib.

Starch is used as an indicator in iodometric titrations. Write one advantage and two
disadvantages of starch as an indicator.

(c). ()

(D).

(15 marks)

HyPO, sirssengasy wimip Ba(OH), pressnyseusdeni et sdpLigaid
STHBHHMHTN FIOGUBSHSULLL. QUFTWES STHSHHIMEN 61(1DHIB.

Write the balanced chemical equation for the precipitation reaction between aqueous

- H3PO4 solution and aqueous Ba(OH); solution.

0.12 mol dm™, 25.0 cm® HsPQs sevpsQeorsimisd smemi@id PO, ouener
wBBTe alibLyeITsgGausBehs Csmearunar 0.2 mol dm” Ba(OH): @Brsenyseds
HENCUSTIENND  HET HEHSD.

Calculate the required volume of 0.2 mol dm™ aqueous Ba(OH), for the complete
precipitation of PO, ions in 25.0 e’ of 0.12 mol dm™ aqueous HzPO4 acid.



(35 marks)

@ @ Ueweuid apsodanmiset HNMR giBorensoullsd &m @ Fulldamey (signals) e

: sleieldBamemul 2 WISSHs. auBiler usbetensliuT® (multiplicities) obmib
OxrenauilLsd (integrations) @enend H(Hb.
Identify the number of signals in "HNMR spectra of following compounds. Give their
multiplicities and integrations.

a. b.
v H CH: g g é’o
HBC\/lk T T \
CHj, HHH O-H

(i). C3HsO;. @6t sougHwmiissit IR Bipworemeoulsd &TGn Caipiur@amst 2_uidhsHs.
Identify the differences in the IR spectra of the following isomers of C3HgO.
b.

= JJ\ CHa
O-H d

HsC s

H....

I-0O-I
I-0O-I

(50 marks)
5



Answer guide for CMF 2206 CATII  2012/2013

Part A

1. 4 2. 1 3. all 4. 3 5.5

6. 3 7. 1 8 5 9. 2 10. 4

11.°5 12. 5 13. 1 14, 4 - 15. 3

16. 2 17. 1 18. 2 19. 4 20. 4

PartB
L (@)@
Polystyrene PVC “Natural rubber

Repeating unit -(C5H5)CH-CH2- -(Cl)CH-CHz- -CHz-C(CHg)"—'CH-CHz-
Monomer CsHs-CH=CH, (CHCH=CH, CH,=C(CH,)-CH=CH,

(ii).

(iii) 1. To prepare fibre glass and textiles.
2. To prepare photographic films

3.To use as a substitute for natural fibers.

(iv). HDPE -

High density

Grater rigidity and strength

High melting point

Linear and long unbranched chain
Strong intermolecular forces

~Eo—a~|2 CHy=O—(C= o)—C}-cc—OJ}

LDPE

Waxy and transluscent
Semi rigid

Low melting point
Branched chains

Weak intermolecular forces

(®. @
COOH COOH
HO—C—H H—C—OH
CH, CH;

L{+) lactic acid D(-) lactic acid
(ii) Antioxidants are the substances which added to food that contain unsaturated fats.
It is important to prevent food from turning rancid, '
Eg: Ascorbic acid, Tocopherols and BHA
©) Q). 1. COOH

v:-\/W/vv
2.
N VO Y VAV Y W Vs

(ii). Water hardness is mainly due to Ca? * and Mg,
Soap form precipitate (scum) with metal ions and less effectlve when used in hard water.

But detergents do not form scum with metal ions and so can use effectively even in

hardest water.



(iii).

e Soap is a mixture of salt of carboxylic acids.

o They have uncharged, non polar hydrophobic
tail and charged, polar, hydrophilic head.

e Grease and dirt are non polar in nature.

e So hydrophobic tail mix with dirt and head
are solvated with water molecules.

e  When we add enough soap, at one time all
those molecules are get together (diagram)
and form clumps called micelles.

Oif

e Those micelles then washed away with water.

Formation of micelles

2.(a) (i).As concentrations are same stoicheometric ratio
NaOH : HCI = 1:1. _ '
Therefore expected end point should be 25.00 cm’.

(ii)
Student Name | Mean | Range
Mala 25.00 25.05-2495 = 0.10
Seetha 24.50 24.55-24.45 = 0.10

Results of Mala — average is similar to true value. So more accurate. due to hlgh range it
is less précised.
Results of Seetha- Average is far from true value. So less accurate Due to low range
results are less précised.
(b) Advantage- Inexpensive
Disadvantages- 1. Insoluble in cold water
2.Give water insoluble complex with iodine in high concentratlons
3.Starch suspension is not stable. So freshly prepared starch have to be used.

(c) () 2H;PO04 (aq) + 3 Ba(OH), (aq) ————> Bay(POy)2(s) + 6H0()
(ii) The required volume of 0.2 M Ba(OH), =V cm’

# of moles of H3PO4 = (0.12x25.0 = 0.003 mol
1000

# of moles of Ba(OH), =02xV
1000

Stoicheometrié ratio H3;PO,; : Ba(OH), = 2:3
2/3 = 0.003 mol x 1000

‘ 02V
V = 225cm’ ;
- (d) (i) a. 3 signals . b. 4 signals
Q HEH o
He o I, H-C-C-C~C]
T 3 H triplet
3 H singlet T 1 H singlet
3 Htriple 2 H quartet .
2 H sixtet
2 H triplet

(ii). In (a), carbonyl frequency is around 1710 cm’ (ac1ds) while b shows /35 ¢m *
esters).Also (a) shows broad band around 3000 cm® ! for OH group. But (b) doesn’t
_ show that broad band



