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This paper consisis of two parts - Part - 1 (25 MCQ) and Part -I[ (6 essay-type
questions). :
LUl eng srenneisl Bk LUGHSmEN  QENENEBSTENSI. ugd — I (25 ueGsley
elemasst) whph UG — 1 (6 slGay ellamsse)
The use of non-programable electronic caloulator is permitted.
QEuls EIPuBSSILTEH SoflLUrGee LITAIMETSE) ENREATE
Mobile phones and other electronic devices are totally prohibited. Please leave them
outside. :
ufl eng el LGHepie s ssd  FTameobLs p@mb Bey  OsiETSHabIETe
LTeuene @ Siguogufisomen. erenGey ompoar GaefiGu maibg auyeyd.
Part-1/ugpd < 1

Recommended time to complete the Part - I'is 1 hour, :
ues — I m Home Gxuw Lfbaenyseiili sreod 1 inerfdaghumaid.
Answer all questions.
Siendbm e EHepb@h oL ulemsds.
Choose the most correct answer to each question and mark a cross ‘X’ over the answer
number on the MCQ answer sheet.
@cICeurm  efenrslb@omen  isajb sfren  oflenLenw Oxfia] CFUSI, SHIFCILEL
LeuBsie) efemelen.saredled eflemt_ulle cresiemniles B ‘X erar LeitemguiBGe.
Any answer with more than one cross will not be counted.
R NISG G L. L{6TTEMg SBEiT @ .. 61T GHTIT 5 B(6TH Eb 1T 60 alem... &6l
HemmESSIL L om’ LT

_ Pari~-1l/ugd — 1I
Consist of 06 (six) essay type questions in three sections (A, B and C).
apei Lifleyseied (A, B wppw C) 00 (am) SLEOF IS ONENTHEENET
QupreIBsiTaN .
Answer only four (04) questions out of six.
o siemssele prag (04) olansBamss wi @b efesLwelibgs.
You must answer at least 01 (one) question from each section (A, B and C) when
selecting the four questions.
préig olembsmm CHibABGEGL GuUTH! paang Ufielelmhad (A, B whgb
C) sopbss 01 (@6) oleamalblngud BrmeT aflan wefdbs GaniaiBib.
If more than 04 (four) questions are answered, only the first 04 (four) questions will be
marked, covering at least one question from A, B and C sections.
04 (prei@) eNaEMEHEDHE MNBHELOTS alen_WalEai umBase s 04 (Bree)
olamssens@ 10lG8 usTallss  @LOUGD. @sarBurg A, B wpge C sl
feyeatedmhs GODEES @® ellam 2616 SHULLIQmEEGLD.




6.63 x 107 Js

i

Planck’s constant / Bemmieflekr ompled (k)

3 x 10° ms?

Velocity of light / gefuler Geustd (C)
6.023 x 10* mol*

Avogadro constant / siusrs8yn wrpfed (L)

1 atmosphere /1 ousfogineod = 760 torr = 16° Nm™
Gas constant / umy wmded (R) = 8314 JK 'mel”
. = 2.303 logio

Relative Atomic Mass / snjugmsh Hlerfiajmelr
H-1, C-12, N-14, 0O-16, $-32, (1355, F-19




PART I/ugg 1

The magnitude of the electrode potential does not depend upon,
\eireugpeusmeuhfisd, shiemmi spdshdes Qupnoremb srfullyre sryerll ogH?
1. Temperature of the electrode / Bishsumuisi Gauiuglenco

2. Pressure of the electrode / Weitaumuiieii oipssid

3. Surface area of the metal rod / 2_8evrs Gmmelsir Guopuiglillene)

4. Concentration of the electrolyte solution / ifle@GLNEmsT Hemgaedsr Gemn)
5. The element of the metal rod / 2_@sora Gmrsllsh 2 _siten apsusmid

Consider the enthalpy changes given below at 298 K.
&8 Sy Beian, 298 K Blsb menLGupid Geniucisheneamy widiHems SHHis.

C(s) + 0,(g) —~ CO,(p) : AH = 394 k] mol™*
1
co(g) + EOZ(g) - C0,(g) ;AH = 283 k] mol™*

The enthalpy change for the reaction C(s) + 0,(g) - CO(g) in kj mol~" at 298 K is,
@aemgrmen_uiso, 298 K @6 C(s)+0,(g) —» CO(g) ogud srobssapersr
CeuliLeshenens DIHBGmS HenlldEs. :

1. 100 2. 111 3. 101

4, 222 5. ~111

Which of the following set/sets contain strong electrolytes?
e meiaraniiied, suelampwirer  WMUGOOUTGL G  Qora.  GEHTGE  Sisdedgl
QBTGB BT 61EH SisvsuHl eremeu?

i. NaCl, NH,OH, CuSO;

ii. HCl, KOH, Zn50;

iii. Sugar, CH;COOH, ethanol

. (i) only/ () wi.@i

. (i) only /(i) wii@ibd

. (i) Only / (iii) 10 Gib

. (1) and {(ii) only / (i) wimud (ii) w0L.Gw

. (ii) and (iii) only / (ii} opgid (iti) 100G

[y

W odm e ba

Which one of the following statements is frwe regarding the elementary reaction given
below?
£Bp sylull el HrEmED Gemjurer e  Sabmpibaeicy 2 cHeMouTaTgSl
a1&i7 '

2X+ Y = 3P +R

The overall order is 4 / Gorss afiens 4 @b

This is a fast reaction / @&t @ Gausld Fnlpll STHED G

This is an exothermic reaction / @@ @ UpOMULS STHED DUGID.

The order with respect to Yis2 /Y snjurs snasafloms 2 e

The rate equation is, Rate=k[X]* [Y]/ srésals s rangt, sfs=k{X]* [Y]

Lh & W b —




Which of the following statement/statements about catalyst is/are true?

pmgd Goriyuren Ndamb Fabpbsals) 2 aiWLTET SaBH DIV6E FaDDIbsT

6% Disvevgt eT6n6N? .

i, Some catalysts increase the equilibrium concentrations of the products of certain
reactions. :
Ao oosdoe, @@ty deo  gresbimeld  Fwopemeoulsy  sremULGLD
olemsneymeiicn Gapilelensn igEfHGD.

ii. Some catalysts decrease the equilibrium concentrations of the products of certain
reactions.
foo easdssi, GOUIL deo  srésnmslen  swflencouls)  SremILEGLD
ellensnayseieh GFfelenar @GmUHGID.

iii. The activation energies of certain reactions are decreased by some catalysts.

GOMILL e gréshselpsme  geopsbdunag feo  cabalesti  gpoOLTS

GBS ILIBLD.

(i) only/ (i) w @b

(i) only/ (i) wi @b

(iil) Only / (iii) WG

(i) and (i) only / (i) wbmnb ({i) w G

(i1) and (iii) only / (ii) w@bpebd (iii) wI.EGD

S

the standard emf of the reaction: Mn(s) + Pb?*(aq) - Pb(s) + Mu?*(aqg)?

298 K @ Egyasaypbiey = —0-13V @l Egpat aoyng = — 108V siarayd
syl Goneng.  @sangtiueufsd, Mn(s) + Pb?*(aq) - Pb(s) + Mn**(aq) eigud
HrosssHnETa B Rl Qs sHenilbg:s.

1. 095V 2. =095V 3121V

4 121V 5. 190V

Which of the following statement/statements concerning bomb calorimeter is/are true?
Gengry  wBeonfiorenft  (bomb calorimeter) G@mjuren  Lawimtd  SaBpibseriiad
O _GETENIDLITEN JniBl SE06UEI FabibEel 61H VMG enel?

i. It is used under constant volume
@& winT Sersvarellsi B LLSTUGSHSILBSETBH!

ii, [t is a sealed, insulated instrument
G5 BENTE SELSHI G SN §f SGel Gl

iii. It is used for constant-pressure calorimeiry
orpr opss Glorfl (wepsaTe @% LWISILGHSULGBLD.
(i) only/ (i) wl @b

(ii) only/(il) w' @

(iii) Only / (iii) 100 G

(i) and (ii) only / (i) wipnd (1) w G
(i1) and (iii) only / (i) whpnd (iif) W Gb

e R




10,

A 0.5 mol dm” solution of a strong electrolyte is placed between two platinum
elecirodes that are 20 om apart from on¢ another. The cross-sectional area of an
electrode is 4 cm? and the solution between electrodes has a resistance of 25 . What is
the conductivity of the solution in ol em? ‘

qspLet  @eém 20 cm @ Goweflufsh  mrEmLLGD Bm e igend
Asemisensdouled 0.5 mol dn”® Goflemw @F esnidLGHELTGaRT
mEOfFed  emenkmLILE Befiengl  Sre@n  Waemuls GDISS Qeut. Gy 4 cm?
Symayb,  WaamiseEnsden. ullsh  sremiLiGD sogFaier Bl 25 3 suEe|d
o _efiongl. Gdmemyraiel HLESIHEDE Olem? @6 wmm?

1. 0.0080" om™ 2. 010" em” 3. 2600 em’!
4. 50 em™ 5 020" em?! '

Consider the following representation of some measurements that obtained from a
scicntific study. Which of the following statemenis is correct about these
measurements?

@ efghihien ‘mevaflufesr Gurgml GLyplaii. flov swnaiBamen UrddHspatudsHaibd
Meiienmd 2 Gemed HHEIS.

Data set A Pata set B

M = Ma Mearurzmgits
3 -mean
e

S A

1. Data set B is the most precise and measurement M6 is the most accurate,
sreyh GEtGd) B img Siseluid Sguistsealb, oensl® M6 oiengs HmSHD
FlQWIGTSHOD 2_6l6TIE.

2. Data set 8 is the most precise and measurement M3 is the most accurate.
syouh GEred B s Seosul sipugrasb, sl M3 g Sobsb
SnlQUIBRBGOD 2. 6IETIE.

3. Data set A is the most accurate and measurement M6 is the raost precise.
o GETed A aE HoSHD syugisab, sweid M6 sms Hieedub
EnlgUISHBHEYD 2. 6TaTSH

4. Data set A is the most precise and measurement M6 is the most accurate.

By Oured A ey peoelud sgugrseb, swnal@ M6 aem AGSHD
SQUUETHED B_AiTenD

. 5. ‘Data set B is the most accurate and measurement M6 is the most precise.

gy Gered B gep Joson sapugresyb, oenel® M6 susngm gsbeluud
HEQUISTEOED 2_6iT6F%H) :

In an experimental procedure of a practical, addifion of 2 mL of starch solution is
required. What is the most suitable measuring device that should be used for this
purpose? .

R ufCsrgemanie, LNEFTHEmEN Qe wegpenmuiier Gumgs wriGLIgGsh samyadsn 2
mL  GsrbsiuGog siuduordaps.  QSCEmasG LeLGHSEmig 1S
QUIgEHIOTEN SeNHGID FrHemd a7

1. 100 mL measwring cylinder / 100 mL sisnenFamg

2. 5 mL measaring cylinder / 5 mL sisnayFemy




11.

12.

13.

14.°

3. 25 mL beaker /25 ml. (paaney
4, 50 mL measuring cylinder / 50 mL oemeFasig
5. Triple beam scale / apsiigy Smnedmenen QeTesi FyTe:

Which of the following is not an example of a gross error?
seumetsnaubnisd sim By elgallBsTer @f 2 _Sryaud 2160607
1. The incorrect recording of a number on the pH meter.
pH sorefufleh o effen eraiionemt Llepipumss LBIHeD.
2. Using a wrong scale in the analytical balance.
LGWPPBSSTTHD, ampuitenr SieTeysEsHTans LWIsTLB S S HE.
3. Accidentally discarding a crucial sample.
(pe@Euworer WwrARGILITEENE HHOFLGTES SELDUILGSS5IH60.

4. Areagent, supposed to be pure, was in fact badly contaminated.
gy Keneouled  Sremini Baieiguy @i GErmmaIOUImsT, 2 _senouled
IB&GrFIoNG DTSULQHESH6.
5. Instrumental systematic errors.
SEeNGaMe STULIBD (POBETS MHdES ST
Consider fhe titration of NaQH and HCl. Which of the following statements is correct
about the nature of its products after the end point of the titration?
NaOH wpgp HCl  adwueppddmuieonm  Biudifmas  smos. Sl n et
apigeytnjsiteriulenr  1feiteny GLBLIIGID eleneneymelsns  Hevemlo  GBALFLITeN  Llsireugsid
appbsatisy FwTaIS 5!
1. Strongly acidic / euesembieon
Strongly basic / suenargid
Neutral / mElsnso
Weakly acidic / Guostismsleutd
Weakly basic / Guosisrgid

Rl

Volume of 25.0 em® of KOH solution was completely neutralized with 40.0 cm’ volume
of 0.125 mol dm™ sulfuric acid solution. The concentration of the KOH solution [in mol

dm>]is, -
250 om’® saeetsymLut KOH  sogash e, 0.125 moldm™  GepfleyenL.ul
FeoflbaLiien HFFEO6H 40.0 cim’ EBENENETTRY] APSVLDTE (PBOTES

sEHmeowrssinc L 5. @hg staniugd KOH @ Gefsimas Safsgs [mol
dm™ @eo]?

1. 0.05 2. 04 3. 0.125

4. 030 - 5,020

What is the best indicator for a reaction between sodium hydroxide and acetic acid?
Grmoub eGEIl sl @ wpp  SEHis il S BhLisuhpIb LU Teoiren
FrbssHe CUTH LWLELGSSEFmeW Fobs Silly 6’

Methyl Orange / (BengedGabinghF6it

Phenolphihalein / 118emmsbrtgedlest

Methyl red / SengssodlauiiL

All of the above / Guopamiiy DiMETSHHID

None of the above / GoBgagiil srgia)0osb DI

AR e




15.

le.

17.

18.

19.

The acid color and base color, respectively, of Thymol blue (acid) indicator 1s,
@sBored b (onflevb) e smigullelr Sifieofipld  wHpb  &TFEOW
aflwepens (papEL HmaG 6167

Red — yellow / feutny — 1woghssi

Yellow ~ red / ghasit — Fatl

Purple — colorless / emsn ~ BpwBpE)

Yellow —blue / ipghasit — [Heoid

Blue ~ yellow / i5svib — 10gha it

A

The endpoint of a titration of 20.0 cm’® of Na,CO; with 0.1 M HCI using methyl orange
was 25.00 cm?. Calculate the concentration of NayCOs solution in mol dm>.

Benmed GEiboghash psrefiensouter, 0.1 M HCl o et NayCOs @er 20.0 om’
aemg  PudsstinGle  Gurg  Gupocy apgeyisitsd 25,00 cm’®  QEw.
@mengriien.ulsd, NayCO3 sayeediei Qefielensn mol dm”® @6 salsEss.

1. 0.315 2. 1.250 3. 0625

4. 0.750 5. 0.250

Which of the following combination is incorrect?

Weroim Celoraniissted Hayprengl oipi?

1. UV-visible spectroscopy : Chromophores
UV-aluys Bpwreme : GEréwréurysed

2. IR spectroscopy : Functional groups
IR piporeney ;| QBnABUIEE a1 Kimsi

3. Mass spectroscopy : Molecular fragmentation
Hefley PHOI | ApsobsaDIBmet HBIHIEHGHETTES Fn(DNEHHEV

4. NMR spectroscopy : Color intensity
NMR . gimiorenso © Bip&Gadoy

5. IR spectroscopy : Bond vibrations
IR Smwremen : Nenawitlt] Sigyajeet

What is the name of the sugar given below?
&8 Sy’ L Qeuebeogger Gy wirgl?

BCH,OH  OH
o}

5 2
it HO

Hls  3|'CHOH
OH H

1. p-D ~ Glucopyranose 2. D - Fructofuranose 3. D - furanose
4, D - Glucofuranose 5. D - lactopyranose

What are the important properties of synthetic polymers?

QEwipms LsLGSHwunksalsr Wbl UeEsT ssnen’

L. They are lightweight / @Geosaen Blenp o eni_Weme

2. Flexible / GpaSepd HETanOLEDL WG]

3. Have moderate to high strength / e w1y suefemwa@ 6lgeumIbHESMIUIGI.




20.

21

22.

23.

24,

4. Resistant to chemicals / @ysnuenGiEensE STHGUIRHSS Snlpllimel
5. All of the above / Gupaniiul SiaISHEID

Which of the following is automobile antifreeze? ‘
siaimenameuBicd 615! HRBIHETIS o emdsBl (antifreeze) 4GID?
1. Methanol / G Bemred

Ethanol / s18smmsd

1,2-Eihanediol

2-Propanol

None of the above / Gubanfil aSIORoSI

woE

Which of the following molecules is a sweetener?
Seeimld apedempsetied sisi @F @etiLi @7
1. magnesium oxide / iné&efdud @reomes B
aspartame / SisroLGL LD

glycine / Semsnidlen

sulfuric acid / asoryfis  oudleolb

aspartic acid / oeroLmii ps  Sifeow

Monomer of the Teflon (PTFE) is?
GLaGeure (PTFE) @6 @uuedub ogl?

hoA W

Styrene / srasmi_ifiedr

Vinyl chloride / eflnansy @BGermenyL{B
Tetraflouroethane / QLI gryBenCymerG g
Methyl acrylate / ifangpsd a18f860L

None of the above / QoI aIGIOOSTDE

ok W=

What is the single most abundant organic compound on earth?
yefullsd oifwamalsd sremiu@h Grsar Grjame 1517
Cellulose / QeaniGeona

Starch / 1omIQLITHET

Glucose / gen8sts

Sucrose / H&H0TNG:

None of the above / Giomenil sEieNDeiD

e

Which of the following statements is correct about the amino acid chain “Ala-Gly-Val”
“Ala-Gly-Val” agnp oudBsmm onufeo snised Qam_urer Lsiaumd  Sbpibaestied

© Ffwmengl 61517

1. Ala is representing glycine.
Ala seug Semenfoar NyHBHSSeILIBSDISMDD.
2. Gly is representing glycerine.
Gly aeinig saiFflenen 11y 558 el LG HSHID DL
3. Amino acids are linked via peptide bonds. _
S0Gem Sifeorumet GLIEL LG Uenemilin] @peoIptsh Bewewr oL Belaren,

4. Thisis a dipeptide. / @5 @i B@OLIMLLE UG
5. None of the above / Gioiampiul EHIED6HDI




25.  Which of the following compounds is NOT used as an anesthetic?
Ulsiiougpld Cajemeumanicd WGBS WHBSTE UUGLGSS (POWNSS a5’

Diethyl ether / so_menged wai

Phenol / 13Gsmmsd

Haloethane / arGeonGaaie

Cholroform / @8emGyrurd

Nitrous oxide / em1 gord L enat B

s




PART I /ugd 1T

Section A (Answer at least (1(One) question from the following section A. Altogether you
have to answer four questions from the part 11 covering the sections A, B and C) '
ugd A (tTeaimpd uss A Ged  swemlUEGD ol Seied  GmhBA 0D
olamalnCaad ol WalEGS.  DSEIL6, A B wimwh C s UGESme
o e daiy Lgsl 11 Belahs Curssims Braig ofenEBETHE Hrwer ol disibs
CovemiBLi.)

01.

- (a) The electrochemical cell shown below at 298 K consists of a rod of metal A immersed
in a solution of its chloride, ACl and a rod of metal B immersed in a solution of its
chloride, BCl,. The electrode A was found to be the negative terminal.

208 K GeiLdencoulsh sitsmm i@ S6w ST LOULL. Deiefigamen  SsooTeng A
sigpid 2 Gours 2 _[HEPETENL DISH6H GBemenm G senpsed ACL @ed SpGHALIL, B
genih o Geurs 2 (HEETMmUl  DIBHE @Benmang_B  SEnFD BCL @6 sufipbsiupb
HuUTfesiL Geirng. BB Deienrs A olewsl  wens  (pigeliLid  sie
Seer_puIOLL BaiTerg.

o

(i) What is the direction of current? Explain.
WDl i_Galen Hevs wirg? ellenées.
(ii) What is the cathode? Explain.
@rig SCHILE «iH? alansgs.
(iii) Briefly explain the importance of using a salt bridge.
2 U ILmeOD LILSHLBHSILBOISE (&S LEHHINESDE HHEHINE 6N EHD.
(25 Marks)

(b) Consider the electrochemical cell containing standard X and Y electrodes at 298 K. The
standard electrode potential values of X and Y electrodes are E§s+!x = —1.66V and
El\j,z-l-w = —0.14 V respectively. Answer the following questions.

298 K @60 srewiu@n  puiao X whpd Y eireuriIBameT  © aendhalul
Benefromuat  sedHoneal  BMmEIS. X bpID Y ifeneumiisetian  @iwo  Losieum
SUSSEIGST (B E}?“‘IX =—166V wppd Epary =014V asid
e olamboaphe el wialsgs.
(i) Giving reasons identify the anode and cathode.

HITEmBIEe HHOMEG apsold DGem{ whpd H8HM igemer Gpfle) GFiis.

(i) Write down the half-cell reactions and the celi reaction.
SINT B0 BN HSHHBET DB HOSHBIHHD UFNHEND 610SHB.

10




(c)

02.
(a)

(iii) How many electrons will transfer from anode to cathode when the cell reaction
oceurs?
soBsreeDd poLoupd Gurs oiBamipd Smha &8s YHE BLDLLWIED
Aevs@peimensl caReRNbmS WIS

(iv) Calculate the emf value at 298 K,
298 K @60 10.8).6F Semenr monfldb@s.

(40 Marks)

(i) Identify all the terms of the equation R = p%. What is the SI unit of p?

R= p% SIE@ID ST 6L 2 616N SiNETHH LISHIBOETUD Serld Hiews. P
@en Sl oo wrgt?

(i) Define conductance by means of an equation and identify all the terms in it. What
is SI unit of conductance?

“sL TS @ sl el dpen aJupneGE SIBEHILET
ouflguisiien  SImeNGE Lgksmenyd Benb srexm. sLSEfE ST o0
WIT G

(iii) Define conductivity by means of an equation and identify all the terms in it. What
is the SI unit of conductivity?

S SEHIGSnman  FSLNEG  eiinlsr @pﬁ\)w AMIUDIGGS DIHHILET  Fgsiern
DiDsNHS USHIGDELD Gad sreis. sLsabdpatsd SI swog wrgl.

(iv) What do you mean by the “conductivity of a substance” in general?

QuIseNTs  “QuTme @eafar SLESHISSnE” aauHd Gobel BT elamiGa s
wirg?

(v) In an expenment to find the conductivity of a KClI solution which the
concentration is 0.05 M, two Cu electrodes were kept in the KCl solution. The
cross—sectional area of an electrode is 2 cm” and the distance between two
electrodes is 15 mm. The resistance of the beam of solution between two
electrodes is 50 Q. Calculate the conductivity of the KCl solution in SI units.

0.05 M GePdeerw KCl smpss geafsd sLsgibdinoa s pud gl
ufiGsrgmeniiey KCl =mengoadest @@ Cu Oewurdisst  evaudbsiUL Beitenen.
@ryg sremtuB Wsienrut @eles Gub@GCl.GULiL 2 cm’ sysad @
Weeumtisenddmiiisorer gy 15 mm  seup  sremuGEsapa. B
ieeumiseni e, wigusion Bresresulsr gt 50 0 augb. KCl sopsei
s Gobdnemar ST seodlsd sanilds.

(35 Marks)

Consider the reaction A+ B = C+ D. The 1ate expresswn that has been experunentally
determined for the reaction given is Rate = -~ 4Al = k[A]2[B]

A+B-C+D GTEpID BT b Hienen eﬁ@g,;aa LflGeFT Henen fAwrs
BesnsesHhsTs  diorafssiu L sréselphden  QeueiilunG  UleieiGorg
SIULIL BeTangl.

sibseian = d[A = k[A]?[B]

(i) What does the minus sign in the rate equation imply?
Frésaly FoMLULIQH 2 oen wops@HUIB apman GUsSHDE.

(ii) 'Whai is the overall order of the reaction?
grahHiar Cords suflens wrg?

11




(b)

(c)

(iii) Is this an elementary reaction? Explain your answer.
@5 @ aeflu griaswr? 2 105 efenL.ew elsnbads.
{(iv) What will happen to the rate of the reaction when the concentration of A is
doubled by keeping the conceniration of B and the temperature constant?
B @sir Qepfiey wppib Gemimpenso oy@uweubeon  wrfledlwrs  Guend Qe
A Bar Cefelmean G LLMETGGW CUg oreEsaissdHE: wis Baupb?
(30 Marks)

In the Haber process, gaseous ammonia is manufactured from gaseous nitrogen and

hydrogen.

Camuy Gewsigpenpullssr Curgy, sumw) Bleney BSIFT WHHID MEBIFa b

Bmba Cuwrsiwr ey swmflébsiiuGaesmal.

(1) Write down the balanced chemical reaction for the production of 1 mole of
ammonia.
1 apsd oBwrefwrelsr o pubsdésta FOMGFEOWILLL  EyFrwer
HNHHFFDFLIIL DL 611D,

(i) Define the terms “standard enthalpy of formation (AHf)” and “standard enthalpy
of combustion {AC2)” of a substance.
g Gurgefar “Bun Gxreipsd Cenissienans (AHP)” whmud “Bww soer
QeuliLeysitgsenm (AC)” ousis LSMBSET IEDFLIMIGSES5. ,

(iif) If AHY of NOy(g) = 33 kI mol ™, AH of H,O(l) = —286 kJ mol” and AH? of
NH;(g) =226 kJ mol™, calculate the formation enthalpy of NH;(g).
NOxg) @sit AHP? = 33 kJ mol™, H0() @sir AH? = -286 kJ mol” wpmib
NHi(g) @st AH? = -226 kJ mol’ ouier, NHy(g) @6 Gomeinpe
G‘zsnﬂum;sfr@mg}smm Herfld @ e,

(40 Marks)

Two moles of an ideal gas which is trapped in a piston at 300 K expands from 200 ¢m?
to 2000 em® against a constant external pressure of 2 x 10° Pa. The amount of heat
released during the expansion is 80 J.

300 K Qemiufiensouilsd, @gewi@ apsossit @sol dlw surmsnrrsor@ gl (WpFeotd @amgilam
FPEOLDTE fﬁmmdlgaa&uuus, onmILn  Siapssh 2 x 10° Pa @pe adyrs 200 cm’
@eSmhs 2000 om’ fne alfaumdapg.  Beelflay Grudigpspular  Gurg
Oataftall_f' L Qennihaler owena 80 ey,

(i)  Write down the mathematical expression for the first law of thermodynamics and
identify the terms in it.
GlsnILE IS SHelies bt (pgsomd smil,ajaaasrram 5mﬂg> ARTE 1T FA IR ({1 331: 8
DIHBIL 6 DIFQICTET SIDTHH LSHBOGTUND D SHTeursm.

(ii) Calculate the work done and internal energy change.
Gaiunni'e Gamed WBHID HNGFFHES OIBUID ELOIHHN HeTHEs.

(30 Marks)
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PART Il /ugd I

Section B (Answer at least 01({One) question from the following section B. Altogether you
have to answer four questions from the part II covering the sections A, B and C)

usdl B (Jeiams ugs B B¢  sraniugn  alamdseiey  Goppss o
afemalpBaagpnb  afepwelbes.  opgier, A, B wpgd C & USSBmT
2_eaenL @it ugd 1 Balumps Cursgions Brans lamssepse; Fuder alenlLeids
Govswihio.)

03
(a)

(b)

(c)

A rock sample of 1,501 g was analysed using gravimetry and calcium was precipitated
as 1.752 g of calcium carbonate. (Ca= 40.00 g, C=12.00 g, 0=16.00 g)

1.501 g urenmp wn@fumeng Beopwur ugtny (Gravimetry) apeviors  LiglLITUIR
Qe Ly Seaburg sofub e 1752 g sddub  sruBaibpre
UL hgg. (Ca=40.00g, C=12.00g,0=16.00 g)

(i}  Find the molar mass of calcium carbonate.
sevduib sruBsnmbnier dpsof PHewflelenens Bl s, (5 Marks)
(i) Calculate the mass of calcium in 1.752 g of calcium carbonate.
1.752 g  @eodund  sruBapier  sremtiu@Gld sodwhfa  Heaflelmard
HERTI5EE. (10 Marks)
(iii) Calculate the mass percentage of calcium in the original rock. :
QL urenm  Logfluled &.mmuu@w seodflgalet  geslley FHalSBHMS
oM@, (10 Marks)

Calcium fluoride, CaF;, was dissolved in water to the extent of 0.00170 g per 1060 mL.

S0 LBanmenrs @, CaF,, gem 100 mL @be 0.00170 g aep Swnalhe
Bflsb menyHBEULL F.

(i) Write down the balanced chemical reaction for the dissolution of CaF,.
Cal, Qe seowsseiiul  Sréaeshsibarar  FoSGFLw L Brsiuans

FIDRILITL DL S1(DHISP. (5 Marks)
(ii) Write the statement for Ksp.
Ksp @bsren Eﬁaﬂﬂ,&';@ﬁ).lmﬂﬂl_lﬂl_'_GD)L a@g@jas. (5 Marks)

(iii) Find the concengration of Ca** 1n mol dm™.
Ca®* @en Gedelenss mol dn” @ seaibEs. '
‘ Molar mass / apsoy Henfiey: CaF, = 78.1 g mol” (10 Marks)

| (iv) Calculate the value of Ksp for this system.

BaostgHssmm Ksp B QUmIadms SHamibas. (10 Marks)
(v) Briefly explain the term “common ion effect”™.
“Quig ol ellenena)” sgib LgsHmeat ambswrs olabes. (5 Marks)

The volume of 25.0 em® HySO,4 solutton with an unknown concentration, was tltrated
with a standard solution of 0.5 mol L™ KOH, At the endpoint of this titration 2.80 cm’

volume of the standard KOH solution has been consumed

Gaiey onwinrs HS0; mepseler 25.0 em’  seeeemeng, 0.5 mol L7
Gegfileyem_w  Bune  KOH zﬁsmum apsolons  PundbsEtitl Lg.  SbBundiier
apgeapieirefiuller Qurgy 2.80 cm’ sasiemom i Huw KOH sarsoras oLes
@EUUULQGDDE@J ‘
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04
(a)

(b)

(i) Name a svitable indicator for this reaction?

DSHFTEESHDG CLTHESSOTE Sy @ais GLWDT SHHS. (10 Marks)
(i) Write down the balanced chemical reaction.

FEEFMIUGLLL BIeruer STESFEIDEILIT L HDHIS. (10 Marks)
(iii) Tindthe unknown concentration of H,SO, solution? '

Qe sdwinLrg HSOs eompsadsd Gl sailb@s. (20 Marks)
Explain the following terms
Heroumie LEhismet allandes.
(i) Population and sample / @usesrens 10BIID on gl
(i) Accuracy and precision / Slss1d OHQID HISOESHLILD

(20 Marks)

Complete the column “Inference” of the following table with respect to the functional
group analysis techniques and corresponding observations of different samples. Write
down the conclusion there mentioning the all possible functional groups available
within each sample. No need to copy this table in your answer sheet but put the sample
number and write down the relevant answer.

GEMABLIN GH sl UGOUTUIS  [BILUIBIES6T OBEID  SiNBEIL T QFBIL L6
QeneuGoip  WidfEEnEETa  SeBIeTsmsst  oiBwene  SeTembID SiLi_suenewiuisd
I Geenen. SEHenan iglLmLWTS GaTeni’ “ogiorarn” aailb Brme LWiHe
Qelim.  geiCarg  wrHfluigrd  sramuGasho FrhHLIore  SIEEIHE
QamfBUrL.Gs gl L fisememd GUUILE 2 105G (gLl STENGIS. 9_MISAIT
e sEreficd  SIOULL S L eenawrenl  BableoBhs Genemtigtl  SisuFunblsoenso,
sseuroruiepnd widfuler aeienes GHUIG BBeEL ol ulmsr apHs.

Sample
No. Chemical test Observation Inference
wa g @ganuen Gorsenen SieNGIEMD SI@ILOTEID
6T
Silver mirror test Silver mirror on the test tube
Gevetell s CorsHenan Genmamens  @ipnulsit  seuflad
Geansiiell  SloF ST G
Add Brady’s reagent Orange color precipitate
02 ymigu e HrGEGLIELTEmeT | GFboghae Bip sfipuigey
Gy dszed
Esterification  test (with  a | A pleasant and unique smell
03 carboxylic acid)
AGHHEFNES ' Conmamen | Gaflentownmen IBEHD
(BrEUTEHeds  SufevsHi 6ir) SN HSHIGULTET  LDGIILD
Neutral FeCl; test Red / violet / green / blue
04 coloration
BEBemsy FeCly Genmpeanen feuliy / smgr / uEems [ Heow
By e obleur i
Diazotization followed by | Orange dye
05 addition of p-naphthol
B-priismsd BobsiLL Lang | OFIEhFe Hp FTLUD
Gem_Jba L wBsrenL Gragesr
(25 Marks)
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(¢) Draw all possible acyclic isomers of CsHg. Which of these isomers have the highest
Mnae ?
CsHy @ibg STHEIDTER SMEThEES FHSIMNGg FIOLGSIIBISMSTLD anysH. G
FIOUGSHLIRISETNH SIFTQUl Amey 2_OL D GTEN6NT '
(35 Marks)

(d) This is the "HNMR spectrum of ethanol. Identify the peaks 1, 2 and 3 with reference to
the molecular structure of ethanol.
@& ambemmede THNMR  &@flunh oueh. asGamedsh apedsamBp BILLIOlmL)
oL uTe:  Geren@ 1, 2 wppd 3 aar gEtndiiule  gpo@oomer Qe
BT,

Absorance

a |
l_J{L__ _Jl e

k] 3 7 |4 5 4 1 H t Q

Chemical shift & (ppm)

{15 Marks)

(¢) What is “electromagnetic radiation”? Name three different types of electromagnetic
radiations.
“Uesrphs SR sapred  aeien? CeouciGaug  eispswmer  apaigl  EISIbS
&aNrI G EMa QUWITHEMET  HHH.
(5 Marks)

PART I /ugg I

Section C (dnswer at least 01(One) question from the following section C. Altogether you
have to answer four questions from the part Il covering the sections 4, B and C)

uasd__C (aougy wusgl C 8o srewoupid ANamrsmemed  (GemESS PO
alsmalnCagnd ML wolsgs. opgner, A, B wpgmd C 8w LGB B6msTT
2_arem. sl v 1 BoSuwhg oigswns Erarg oNanssEhbe DS afenL i s
Gousmi(pLb.)

a5,
(@) (i) Draw the structure of the tetramer formed by linking four ethylene molecules.
ETEEG afieSdl ApbSapieeT Gambel 2 GeTSESUILED  BIHLIQ (tetramer)
S 1_GDIDLEHL  6UEDY . (10 Marks)
(i) How many sp’ and sp’ carbon atoms are found in the tetramer of ethzylene?
sfleSelr @eir BrDtly HULeniolnlsd EeILAIGLD sp° ioMmnb Sp° ETLEEBee
aresierfidsens WngHi? (10 Marks)
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(b)

(c)

(d)

06.

(a)

(b)

(©)

(1ii)

®

(ii)

(M)

(ii)

(iii)

(iv)

o)

(if)

Give some industrial applications of polymeric materials.
HSOLIGSIWE g éhBapsoliOUTELsefler ‘ﬁsn Qamishaiann  LusiLTGEamen  HHb.
(10 Marks)

Draw the structure of the diester formed between ethylene —glycol
(HOCH,CH>OH) and acetic acid.
sTg5ialsim HenendGamisd (HOCH,CH,OH) oBpID SiFHflEHI060D
afucmpsamLulsd o GaurdsiLGh Fasbs el S LI QIMFS.

(15 Marks)

Describe how the soap works by using micelle formation.
1 @Fab Eheit D _(H6UT S5 H 606 Lwsin G ah s F U ETLD GIEAGUT I

ConibuBSams star allondys. (15 Marks)
What are disaccharides?

B BEL_BH6T SIIBIeD eTeiien ! (5 Marks)
Give most important disaccharides

Bgapd (woHAuunrsn @aFbsangBahemen HEHs. (5 Marks)
What are the monomers of Maitose?

Gorsd®rna @6l @EHUGSIREET Wireneu? (5 Marks)

Draw the structure of Maltose using Haworth projection.
ComalGyrs o _mowsmoinlamer  UwsGHe  CoraGLre G HU_L_amol IS enent
BUEHS. (10 Marks)

Draw the structure of an g-Amino acid, and label all the components.

o - oufiBem Sl @i Sy eueprs.  BAGN6TET  Sapisal
SimeSHemGD QLG e. (10 Marks)

Give the pictorial presentatlons of nucleosides and nucleotides.

Bl befBuirenat {aseh 1DBID B aNGuITsnL L BdhsHei B IsuBnsedr

Lit_eXleTidaGRIGENET  H{HSH. (5 Marks)

Write down the systematic IUPAC names for the following carboxylic acids.
eeiph sreursEfels siforsata wmpwma [UPAC GLWITSmST 611DHIS.

(i)
(i1)
(iii)

(1)

(i)

CH;CHCO.1
CH,CO,H
HOOCCOOH
(15 marks)

What are antioxidants?

S)eig S SHaILaiiBHel eTaBmed  aeien? (5 marks)
Give examples of antioxidants

siaing HeiLaiBEEndET Fov 2 _STTERIBIGMET HHS. (10 Marks)

Given below is the synthesis of paracetamol, give the structures and names of A, B and

C.

urdFi_GiomeSiedr @g,n@uu &8 FgiL Geens. @hg A, B wimb C a},a%]msumﬁﬂem
L L eDIDLIL|EE61T WDBHD QLI HEDET  HHB.
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(d)

OH OH

13
' )
NalNO, : A i +
H,804 : 1
[ ]
NO,
Phesol 4-Nitrophenal
aH
o] s}
. 1 FTTTTTT 1
NaBE, i i )J\o)]\ : ;
i B i C
LI | | S :
NG,

4-Nitrophenysl

(30 Marks)

Write the chemical formulae of the fatty acids with the following shorthand nofations
and classify the fatty acids as unsaturated or saturated.
Weieuptd smeEssoms Goullald Osreti.  GsreplLifeomsefisr  Srsmwen
GEHANHME  eIpHis. OGELE  BECsngluiomnsaet  EIDUTSME  DISLEVS
Bybiiwenes sts LUTGLBHSIS.
1N (14:0)
(i) (18:2)9,12
() (18:3)9,12, 15
@{iv) (18:1)9

(40 marks)
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