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provided in the Question-Answer-Booklet, and the

said Page of the Booklet must not be torn out.

11. No Examinee will be allorved to leave the

Examination Hall until an Hour has elapsed from
the commencement of the Examination.

12. As per order of the Executive Council all Ansrver
Scripts rvill be preserved for one year from the

date of Publication of Results.

). Question-cum-Answer Booklet-€ ffii sofr a'fl

sTlR S<( effi aem TF ) (s$) I

'\. eGE emrf<q.rl s ($<)fr{,F Option (A), (B), (C)

s<( (D) ql+I<, (<w.T !.frnfiFtE< ff<'1'<7t31

s. Tfr+ UEaf,< g;U ffi .f-fiF n-.lci 7-,+ 41v1

$fls qr< q fi-o cn{lrri F-
,ifi-szqGOV"irhG@AO

8. d&fiTtsEEC<<{l4 > (ss) r

a. rfr ffirqI "lfrrFtfi s$6 ar|r< s$]k+ -.a< (7.{

sfqr{ cnEgets'e<ftr"qc< Eqi<< t

s. veBec-{<q;u mrrfl;rT<<lqw<il r

c. Es< -q6 Eri (f,{Eilq ftE qqr+ $TFI of<
aq{ {r{{r< +-{l{r< r

u. erit+rmrq< 'ri-e<l mtctf tmsEfis <Ei;
(oier{mB<, GTi<]?si crr{, E l"li"i, qR-"ms.
+rrcrfl ffi), $i5lq (m<airlq wsfii {.tr
Rs_l)fifc-{ rr<'qfrm<r

r. RG.R& <i <R"= cE-<ll< sti c+tclt <ts-G oa15
cq'€$ $a< 4l s<( s?. uffiril m'r({l sisrq qFrl

{.tr< dtt F]rfl rfr'fitr-{ $'l-6q aaq-q< {cEl
qef<I<{tris a1r1-q s|lT6 ffi qmleffiuT <fuK
$-<<< r

)o. q{s '<FF s{r6' aTl-EE<-1fu-+-K w{ qw frffi
"lis'r(-\91 

q{cs qr< q<( EE-d"lq qqi ffi-<'r{ IT'i'
{fqF Ery cqs{t$C<{t r

)>. {Aa;'t e<, cclrs ss x"B qai siG<tQe dt <E
m[6{] {Astfr tfiwf< qE cql-F c{{ <E 'fiKr< 4l I

5q. fr,$Rklrqn +t'{fre +--2+ fiu fiq'rs q-{I]r<
n-qt.F FE efslct< fr-+ cqtro qs <trc-{< q{I
B-e<"mx<frg cfl$(< r

32264 Please Turn Over

41



1. Soap is a salt of which compound?

(A) Amino acid

(B) Fatty acid

(C) Formic acid

(D) Acetic acid

2. During preparation of soap the liquid
:iparated by distillation is known as

(A) Ethanol

(B) Glycerol

(C) Methanol

(D) Sodium hydroxide

3. Which of the following vitamins is also

known as cobalamin?

(A) Vitamin B11

(B) Vitamin B2

(C) Vitamin86
(D) VitaminB,,

4. What is 967o silica glass used for?

(A) Heatshield

(B) Combustion tube

(C) Electronic tube

(D) Temperature thermometer

(3) CHEMl03l

6. Which one is antioxidant vitamin?

(A) Vitamin D

(B) Vitamin E

(C) Vitamin K
(D) \ritamin C

7. Which type of coal gives more amount of
heat after combustion?

(A) Anthracite

(B) Peat

(C) Lignite

(D) Bituminous

8. Main component of Biogas is

(A) Propane

(B) Butane

(C) Methane

(D) Ethane

9. Number of chiral carbons in the structure

of ibuprofen is

(A) 0
(B) 1

(c) 2

(D) 3

L0. Which of the followin-e has the highest
calorific value?

(A) Butane

(B) Wood

(C) Kerosene

(D) Natural gas

5. Out of the following arlificial sweetening

agents which one has highest sweetness value in
comparison to cane sugar?

(A) Saccharin

(B) Alitame

(C) Sucralose

(D) Aspartame
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11. Which type of organic compound does fat

belong to?

(A) Alkene

(B) Alkanoic acid

(C) Alkanol

(D) Ester

12. which')o:,.11^iJn: ;;,r:[1,:: "[;
manufacturing of afltlt

(A) Soda-lime glass

(B) SPecial glass

(C) Potash lead glass

(D) Common glass

13. Which of the food additives' is used as a

thickener in products ;; ^= 
jelly' ice cream?

(A) Xanthan gum

(B) Carragenan

(C) Guar gum

(D) All of the above

14. Soap and detergent eliminate the dirt from

clothes due to

(A) lowering of interfacial tension

(B) gravitY

(C) osmosis

(D) caPiliary action

15. Which of the following statements is false

about vitamin C?

(A) It shows antioxidant activity'

(B) It is a stronglY reducing -"'".*
(C) lt can be synthesized t'n OoO,'^'.,

(D) It is invol'ed in hydroxylation of

propyl '"0 
ftyf residues of collagen'

16. Which substances are

(A) Zeolites

(B) Sodium silicate

(C) Sodium sulfate

helPful as builders?

(D) Al1of the above

17. Which of the tbllowing is not an example

otl ulo*utt energy source?

(A) Ethanol

(B) Cow dung

(C) Atomic energy

(D) Wood

18. AsPirin is used as

(A) Antibiotic

(B) AntiPYretic

(C) Sedative

(D) PsYchedelic

19. OnwhichProPetl
is based?

of fuel lts calorific value

(A) SPecific heat

(B) EfficiencY

(C) Cost

(D) Ignition tenrPeratul'e

20. Chemicai formula of Paracetan-to1 
is

(A)
\-lI"

(B)

(c)

(D)

:+1-



2L. Vitamin 812 is not Present in

(A) Fish Products
(B) Plant Products

(C) PoultrY Products

(D) Milk Products

22. Chemical substances that are used to relieve

pain are called

(A) AntiPYretic

(B) Analgesic

(C) AntisePtic

(D) Antibiotic

23. Out of the following fuels which fuel can

be said to be most environment friendly?

(A) Diesel

(B) cNG

(C) Petrol

(D) None of the above

24. Which type of linkage is present in

nylon-6,6?

(A) PolYester

(B) PolYamide

(C) PolYvinYl

(D) PolYethYlene

25. Octane number of diesel fuel is a measure

of
(A) VolatilitY

(B) Viscosity

(C) Ignition qualitY

(D) Delay period

(s) CHEMLO3l

26. How is penicillin recovered after

fermentation Process?

(A) As Penicillin
(B) As sodium Penicillin
(C) As calcium Penicillin
(D) As Potassium Penicillin

27. Energy resources derived from natural

organic materials are called

(A) Geothermal energY

(B) Fossil fuel

(C) Biomass

(D) All of the above

28. Which food additive is used as an

emulsifier in products such as salad dressing and

mayonnaise?

(A) Lecithin

(B) Carrageenun

(C) Xanthan gum

(D) Guar gum

29. Antioxidants fight against

(A) bacteria

(B) viruses

(C) free radicals

(D) None of the above

30. How much SiO2 does pyrex contain?

(A) 70.37o

(B) 73Va

(C) 80.57o

(D) er%

41



CHEMlO31

31. Which of the following vitamins is known
as water-soluble vitamin?

(A) Vitamin A
(B) Vitamin D

(C) Vitamin C

(D) Vitamin K

32. Which of the following is not a raw material

used for the manufacture of the ordinary glass?

(A) Iron oxide

(B) Soda-ash

(C) Limestone

(D) Silica

33. Which food additive is used as a flavour
enhancer in products such as soups and snacks?

(A) Monosodium glutarate

(B) Sodium citrate

(C) Ascorbic acid

(D) Potassium sorbate

34. To impart green tint in the soda-lime glass.

is used.

(A) Iron oxide

(B) Cobalt oxide

(C) Manganese oxide

(D) Calcium oxide

35. Which of the following substances is used

to decrease knocking in diesel fuel?

(A) Tetraethyl lead

(B) Benzene

(C) Sodium hydroxide

(D) Acetone peroxide

(6)

36. Borosilicate glass impart yellow colour by
adding

(A) Calcium

(B) Sulphur

(C) Manganese

(D) Carbon

37. Which of the follorvrng is used to reduce

the surface tension in diesel fuel?

(A) Chemical additive

(B) Inhibitor

(C) Polyhydrocalbon

(D) Dopes

38. Substance used for brin-sing dorvn
temperature in high fever are called

(A) Pyretic

tB) Antipyretic

(C) Antibiotics

(D) Antiseptics

39. Which of the following compounds is
considered far calculating the octane number?

(A) n-heptane

(B) n-hexane

(C) iso-octane

(D) iso-butane

40. Which enzymes are helpful in detergents?

(A) Celluloses

(B) Lipases

(C) Proteases

(D) All of the above
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3 Yr. DegreellYr. Honours Lst Semester Examination, 2023 (CCFUP)

Subject: ChemistrY

Course: CHEM1021228

Time: 2 Hours
Full Marks: 40

The figures in the right hand margin indicate full marks'

Candidates are reqttired to give their answers in their own words

as.far as Practicable.

sfuq sM? q<"nvfr "tfu ffilol
"Rqtrew 

qattwl frMlslw asr frP <a t

1. Answer any five questions from the following:

frcu< rv @lmt ffi sea-< Bs< n€ :

2yJ=10

(a) calculate the radius of the first Bohr's orbit (rt) of He* ion if the same for H-atom is equal

to 0.529A.

.6gqq "BNlt{ Aqa Ff< a6q-< <f'FTI( g52g1q6 He* qlT6{-{ daFI C<f< oc+-< <rm(

(r,) fr'fn +mt t

(b) write down the general electron configuration of the outermost shell of d- and f- block

elements

d-q<(f-K-$ffiflg*o3ltt{qtrRE$Cs34{r{qffiqk-flq6.RIll

(c) Identify the acid and base in the following reaction according to Lux-Flood concept and

also justify your answer: PbO + SO' --> PbSO+

Lux-Flood vg q{ct-< FTERRg Rfu{ q1frs € q5l-<-s FRs +r-*t q<( Nlff{ Usr{-{ c"fcs

qfu qt* I Pbo + So, -> Pbso4

(d) what is Grignard reagent? How can you use this reagent for the preparation of an alkane?

frr]4r6 ffi<-s frl e? FreK-s <i-<rql{ $t-{ vfr ftg]K slr4r<t{ sEs s-<-F?

Please Turn Over
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cHEMlL2t (z)

(e) Write down the IUPAC names of the products formed in the dehydrohalogenation reaction

of 2-bromobutane. Identify the major product formed in the reaction.

z-mffitrq{ eqfutg^11E6q5a.F RfrTir Bq"f* qfiafufi-< rupac qN ffiRrt r Er+a 1"y

R&rms qflaffi GRo or+tr

(f) What is Boyle temperature? How is it related to van der Waals'constants .a' and 'b,?

<C{E BIGgi frl gm \gf{ \sTtE $<.?F ,a, € ,b'-€< qTq-q< q-off fiz

(g) Internal energy (U) is a state function whereas work (W) is a path function. - Justift, the

statement.

qis-{{fu (U) €sE q-{EI q-('i"F-s frE oc (w) qsE 
"tct wc"ts-$ - BfuF {Gne tfir

$r{t I

(h) What is pseudo first-order reaction? Give an example with reaction scheme.

qqr<E} dem-@{ Re$ fr, frfus-aa,rq smq Rfunt{ q$F Ertq.{q qr\e 
r

2. Answer any twoquestions from the following:

frcn< fi' crw ffr +e$< Es< q.te :

(a) (i) State and explain Hund's rule of maximum multipricity.

q6qn6" $ffiaftB WG cr3t q<( <I?Et $rrt I

5x2=10

(ii) Explain the periodic variation of ionization potential of s- and p- block elements along

a group and across a period.

s- €(( p- ss ffi-qefr-< qmftv-<q ft-s-< c$Ft \s q{r r{k-{ fr-gtm qftE Er ut {&qq
<fl"B'l $r.<l I 2+(l%+lVz)
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(i) Identify the products (A and B) formed in the following reacrion and also justify your

answer according to HSAB principle.

LiI+CsF->A+B

ffiRs Rfr*n 
'q"H 

"mcrefr (a e<( B) t+m s-c{r q<( HSAB s-g q-g,.= -,Tr{
EBT<-{ {attcFst Ruf< +ro r

LiI+CsF->A+B

(ii) The van der Waals' equation for 1 mole of real gas at low pressure takes the form
P+ a...:

vfr
V,:RT

Find the value of fhe compressibility factor (Z) for the gas.

ftqElcf 1 mote <Iu-{ ,fi.lrffi ts]F E-l{ srfq_{qfts_sc6t< m4F qE c

Q 'nrqa 
qrmugt e6lt-s-{ (z) Tl{ fr{* Eert r

(c) (i) what is wurtz reacrion? comment on its rimitations.

E$freil fir e Rerr< ftFqp.t c{Rnt

(d) (i) state and explain Hess's law of constant heat summation.

qrT{ Ef"tqTE{ wfr coc<lf q<( <lT?n $_c<l I

[,.*]vM --Rr

(ii) what happens *hen 2.3-dimethylpenr2-ene is subjected to ozonolysis reaction?

Give the reaction scheme.

2'3-uRFefRE('rt-z-F' -<< ere*alfrfr{ frfu$r fi s6r R&xn-eq c{RIIr

ZYz+2Vz

2%+2%
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(ii)Calculatethevalueofstandardenthalpychangeofreacdon(^H")forthereaction:

CozG) + HzG) --+ Co(e) + Hzo(g)'

Given that standard enthalpY of formation (AH.t) for CozG), Co(g) and Hzo(g)

xe -393.5,-111'3 
and --241'8 kJ mofl respectively'

FFfifis Rffi eNq enerm qR-64 (AH') fifr <r<t t

Co(g) + HzG) -+ Co(g) 1U'o(s)

dqs 3 coz(g), co(g) s<i H2o(g)-q< dqlq $q ea*T!6Pi t*",r:ffi

-i93.5,-111'3 'S<( -241'8 kJ mot-i I

1gy)=20

3. Answer dnY two questions from the follorvtng:

(a) (i) Write down the elecffon

unpaired electrons present in each case'

B"frs qTr tCE-+Edd-< 
q("rt

Cuz* q<( Cr3* qlT{KF< Qm+Ta ffi cqc"tlt dffisG

elements in the ascending order of electron affinity

@{fr <i1"$ s'CTt 3 F, Cl' Br' I

-.nF <Jtq5I TC{I 3

configuration of Cu2* and Cr3* ions' Mention the number of

Fnft <ca t

(ii) Arrange the following

Explain the order: F' Ci' Br' I

ffi{ qqG< ffiqc{ ffiqeGrc+ 
qrqls 's<(

(iii) Anange the forlowing Lewis acids in the descending order of acidity and explain the

order: BF:, BC13' BBr3' BI3

CrxfiFIs fr q'lfieeGrs qtN{ q{s@cl qfqt\e s<(

BF3, BC13, BBr" BI'
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(iv) Calculate the value of critical coefficient of a real gas obeying van der Waals, equation.

EIF ur{ erFF qfts-d"t crn Effi qm{ q$B <lv?r sfIcrm qKfi s"m R"f* ornt r

(v) The viscosity of a real gas increases with the increase in temperature while the viscosity

of a liquid decreases with rise in temperature. _ Explain.

qsF <M< srrm{ qm-sj E!@t fi< {rfr Ifr "tF, ft-q \r{Fr-?r wq-q Ercr rfr-< qm

Rm llIT- sl{ol n]l'eIT Sf-Tt I 2+2+2+2+2

(b) (i) Write down the mechanism for the chlorination reaction of methane in presence of
sunlight.

{S(nlr$< E{Qfus fr6an $f6T{ mfrrTfi fre-Tk ffi1q rqg1t

(ii) How can you prepare (I) cis-but-2-ene and (rr) trans-but-2-ene from but_2-yne

Give the reaction scheme in each case.

REE-z-qk* cqrs (r) stfrEB-z-\ q<i Gr) rrans-RW-2-t{ fr-qc< erw s=rtrr?

qBfficq fr&lt-er cerfi I

(iii) Identify the products obtained in the oxidation reaction of but-2-yne in presence of
(I) cold dilute solution of KMnOo and (II) hot alkaline solution of KMnOa. Give the

reaction scheme in each case.

G) qtv-{ s ET KMnoa q-{6t q<i gj EW q<i q1ftr KMnoa q-{ccts Uqeerc
frW-z-qRra-< qr<q RfuT fi fi Eq"ta qr z ffirqrE Reaction scheme 6ERII I

(iv) Carry out the following conversion: HC-CH_+CH3_C-CH

m"l]V{ F(RI s HC:CH-+CH3-C-CH 2+e%+tVz)+(tVz+t%)+2

(i) Derive the mathematical form of the first law of thermodynamics.

ut{rtGRmr eam {co-< oilfEFs affi g,t"flm +.cilt I

(c)
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(ii) Show that heat change at constant pressure (qo)=AH and heat change at constant

..1olume 1q';=AU where the symbols carry their usual meaning'

crNe C fr{ Dl(ist"t "tGK6{ 
(qn)=AH'{<( Q< qwsr{ st{ 4ffiq iq")=AU' F{rC{

ree*g dDCs qaf 45 +t< I

(iii)ShowthatC;C,=Rforlmoleofanidealgas,wheteR=molalgasconstant,Cnand

Cuaretheheatcapacitiesatconstantpressureandvolumerespectively.

ffi{fg 6, lmolew'(anrr< ffi-@ cp-c',=R' F{lc{ R=Fff,lK ti17 <E{S', co= @ct

6lilffi< El"idfuT q<i cu= ft{ qHs6 6rlcc-{ s146ftst t

(iv)6Lofanidealgaswasisotherma}lyexpandedtoafinalvolumeof|ZLagainsta

constant external pressure of 2 atm on application of heat. calculate wo* (w) done

bythegas,changeinirrternaleoergy(AU)andheat(q)absoft€dinjor{eunit'

[1L-atm = 101'3 Jl

qRl qlqw t2 L qcf, aIq qrfl qerTIRs n( (w)' qlv-+qF< qRr{6{ (AU 'q<( c{lRs

gl"t (q) qf, qTr+ fi'ft sL<ll tars 3 ll--atm = 101'3 Jl 2+(lt/z+tth)+2+3

(0whyistherateconstantofareactionalsocalledasspecificreacdonrate?

mT6fl ftftrrl{ ql{ s<s(s w"tfr-+ frffi q1-s 3-64 ffi?

(ii)Derivetheintegratedformoftherateequationforasecond-orderreactionofthetype:

2A--'>P,'where A and P denote reactant and product respectively'

ZA--->PDft"r< Gqr-@{ Rffi< q-qj qr< qft-s-<r.r< qTrtrs <1qfr a&'ilq{ st-<tl

(iii)Asamplecontains8gofaradioactiveisotopehavingheif-life(t',,)of30minutes.How

much will of it remain unchanged after one and half hour?

q$Fq$F8gN@{qRenbr{{6TF,{Kq{T.(ty)30fiF6;1Efi30ftFF"r{

qT{]r ft 'tRNt"t Fqft{ qRzfldl"i s-<fiB alr+1<?

(d)

CHEMl02l
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CHETIII02I(iv) a certain first-orderreaction 

is2EVocomplete in 15 min at27"Cbut for the same extentof reacdon it takes onry 5 min at 37"c. Find the activation energy of the reacdon.27'c Esw{ q$E qq*-s{ fre$R 20vo iryR{ro qT* Ek, 15 frBE; ft_s fre*D

#ffiXHYI a*xrq fre$ rer EcE qr{ qm $q 5 frfibrfr&nrtrs

2+3+2+3

.-l
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3 Yr. Degreel4 yr. Honours lst Semester Examination, z0z3 (ccFup)
Subject : Chemistry

Course: CHEMIOS1 (SEC)

(Drugs and Pharmaceuticals)

Time: 2 Hours Fuil Marks: 40

The.figures in the right hancl margin incricate fu, mctrks.

candidates are required to give their ans**ers in their ownworcrs
as far as practicable.

1. Answer any five questions:
2x5=10

(a) Define the term drugs. State any two propefiies/requirements of an ideal drug
(b) What is antibiotic? Give two examples.

(c) Name a non-steroidar anti-inflammatory drug. State it,s use(s).

(d) Dapsone is used to treat which disease?

(e) Condensation of phenyl ethyl malonic diethyl ester with urea in presence of metallic sodium
yields which drug? Write its formula.

(f) For treatment of which disease is glyceryl trinitrate used (i) as spray or tablet (ii) as O.2Vo
ointment?

(g) In which class of antibiotic does chloramphenicol belong? Draw its sructure.
(h) Write the uses of diazepam.

2. Answer any two questions:

(a) (i) Outline a synthesis of Dapsone starting from p-chloronitrobenzene.

(ii) Cite any two common sicle effects of dapsone.

(b) (i) Which disease is treated by acyclovir?

(ii) Draw the structures of:

(I) Sulfapyridine (II) sulfadiazene (II! surfamerhoxazore

(c) Outline the synthesis of:

(i) glyceryl trinitrate

(ii) Ibuprofen from isobutyl benzene

(d) (i) Starting from benzene outline a general synthesis of sulfonamide.

(ii) What are sulfonamides mainly used to treat?

5x2=I0

3+2

2+3

2+3

4+l

Please Turn 0ver
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3. Answer any two questions:

(a) (i) How can you synthesize acyclovir?

(ii) State two side effects of acyclovir.

(iii) What is the chemical name of AZT?

(iv) Draw the structure of AZT.

(v) What is antiviral agent?

(b) (i) What do you understand by the term analgesic and antipyretic?

(ii) What is aspirin used for? What are its side effects?

(iii) Outline a synthesis of paracetamol.

(c) (i) State the class to which trimethoprim belong.

(ii) State two uses of trimethoprim.

(iii) Draw the structure of trimethoprim.

(iv) Outline the synthesis of trimethoprim.

IOx2=20

3+2+l+2+2

(2+2)+(2+2)+2

l+2+2+5

2x5=70(d) Match the following:

Group-A

(I) Antibioric

(rr) Hrv/ArDS

(III) C.N.S. Agent

(IV) Antiviral

(V) Antifungal

Group-B

(p) Acyclovir

(q) Sulphacetamide

(r) Penicillin

(s) AZT

(t) Diazepam
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3 Yr. Degree/4 Yr. Honours Lst Semester Examination, 2023 (CCFUP)

Subject: ChemistrY

Course: CHEM1011 (MAJOR)

(Basic ChemistrY-I)

Time: 2llours Full Marks: 40

The figures in the right lmnd margin indicate full marks'

Candiclates are requirecl to give their answers in their own words

as far as practicable.

1. Answer any five questions from the following: 2x5=i0

(a) what do you mean by "supef acid"? write down the formula of the conjugate acid of

HrPO;.

(b) Calculate effective nuclear charge (Z*') for a 3d-electron of iron atom'

(c) ,,For every process in an isolated system, internal enelgy change AU = 0"- Justify or

criticise the statement.

(d) On doubling the initial concentration of the reactant in a reaction' namely' A -+ Products'

thehalf-Iifeperiodisdoubled.Whatistheorderofthereaction?

(e) A gas obeys the equation of state : PV:RT (t.%). Predict the condition when the gas

behaves like an ideal gas'

(t) What are 'Captodative radicals'? Give one example'

(g) Which one is more acidic and whY?

H

Please Turn Over

Ph

H

(h) Account for the considerable dipole moment of the following compound:

32262

775
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5x2=10

2. Answer any two questions from the following:

(a) (i) How does the Arrhenius equation, K: Ae 
E/nr 

16sk n1 1 --+ co ? Mention its significance'

(ii) For a van der waals' gas P" = l12.2atm and b = 0'03707 litre mole 1' Find the reduced

temperature of the gas at Z|"C' 2+3

(b)(i)Arrangethefollowingcarbocationsinincreasingorderoftheirstabilitywithexplanation:

cH'-611-8''''n'B' rr'8n'

(ii)Define..Homo-aromaticcompounds,,withasuitableexample.3+2

(c)(i)FindthedeBrogliewavelengthofanelectronwhichismovingwithaspeedof
2x|06m secl. (Given: *" = ,.,*'[.' *,, h = 6.626 x 10-3aJ' sec).

(ii)Defineionisationenelgy.Whyisthesecondionisationenergyofanelementalways

greater than the first? z+lr/z+|Vz

(d)(i)Comparethestabilityofthefollowingcarbeneswitlrbriefexplanation:

dcl, bB', and cE

(ii) ..Acetic acid exerts iess levelling effect on the strengths of acids than water',,- Explain

the statement'

(iii) The rate constant for a reaction has an unit of L'mofz *-t' whut is the order of the

reaction'l 
2+7+l

3. Answer anl h4'o questions from the following
l0x2=20

(a) (i)Writedownther,anderWaals,equationinthevirialform.Hence,deducetheexpresston

for the BoYle temperature

(ii)ConsidertheopposingreactionAl-Bwithrateconstantsk,andk,fortheforward

andbackwardreaction,respectively.Consideringbothforwardandbackwardreactions

areoffirstorder,writetherateequationandderivethefollowingrelation:
I x^ -.

lnl>l:(t,+k,)t
lx"-x-l

wherex"istheequilibriumvalueofx,(xistheconcentrationofBattimet).

(iii)GiventhatstandardmolarenthalpiesofformationofNo(g)andNoz(g)aregivenas

90.3 kJ/mol and 33.2 kJ/mol, respectively' Calculate the enthalpy change for the

reacrion 2No(g) + oz(g) -> 2Noz G). $+2)+4+3
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(b) (i) Ground state electronic configuration of chromium atom is [Ar13d5+s1 instead of[Ar]3d44s2' 
-Explain with the help of exchange enel=y calcuration.

(ii) In between AgCl and AgI which one 
.

concept. 
'r q'u ^5r w.rclr one ls more stable? Explain with the help of HSAB

(iii) carcurate the shortest wavelength in H-atom spectrum of the Lyman series.[Given: Rn = 10967g cm-r]

(iv) what do you mean by the term inert pair effect? And give suitable example of this.

(c) (i) Find out the ground sure term symbol of Ni2*ion.

2+3+2+(2+t)

(ii) carcurare pH of a sorurion obtained by adding 30 cm3 0.1 (M) .H3COOH sorurionto 20 cm30.1 (M) NaOH solurion at25.C.[Given: k, (CH3COOH) = i.gx10-5 at 25"C](iii) 0'094 kg of N, gas initialry ar 300 K and 10 atm expands adiabaticalry againsr aconstant pressure of 1 atm' Assuming ideal behaviour of the gas, carculate finartemperature and final volume. fGiven: CvNJ = 2g.73 JK_r mol_l]
(iv) what do you mean by "Doubre bond equivarent (DBE),,? carculate DBE of a compoundhaving molecular formula C'H8NO2CI . 

Z+2+4+(l+1)
(i) Draw Frost diagrams of cycropropenyr radicar, cycropropenyr cation and cycropropenyranion. Which one is aromatic in nature? Explain.

(ii) compare the geometry of cF, ana iu, with suitable reason.
(iii) Explain the basicity order of the folrowing in aqueous medium:

ErNH2, EtrNH and Et3N
(iv) calcurate the percentage of ionic character in H-cl bond which has cripolemomenr of 1.04D and bond length of 1.275A. 

3+2+3+2

(d)

f.
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sfuq qM? 4?w@ 1fu M*tor
q.Awtffiw qetqw fr(w eew Asr frp qKt

L. Answer any five questions:

N c@tdt qffi qa< &-< qle g

(a) Write down the four quantum numbers of the outermost shell of 'Cr' atom.

'cr' 'Kflt{ cfrR vc+< DKE mlx'rfu qsm 6rfi I

(b) What is the difference between electron affinity and electronegativity?

ffi{ qHfu e s$q 46;g-+-s6 x<l "[qf+l frr
(c) Write down the conjugate acid and base for HPO42-.

HPo42- qH-6r< q{-{fir qrfi-q e wl+$ fr << ffic{l I

(d) Give two proper examples of Hard acids.

Hard qrtfrcu{ KE cfrs tqr<q nie r

(e) Which one between ethylene and acetylene is more acidic and why?

Efarfr4 e ql'tfrFFieq{ T($ mt{fr c<ft wks s m-{?

(f) Write the number of o and n bonds in 1, 3-butadiene.

1, 3-fiffi[sfttr{ o s n ffi6{ q(lTt ffiRIt I

(g) What will be the order of stability?

cnr-8u-cH2cH3, (cH3)3c@' cH3cH2cH2cg2

@T<{{'F qt-fr mq-{ ar<z

cH, 
-8n-cH2cH3, 

(cH3)3co, cH3cH2cx{2c92

(h) How do you detect the presence of unsaturation in organic compound?

?w< ffirri qqYss]K E"rRtr fr-sk< ffi't"l ffir<r

2x5=10

29977 Please Turn Over
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2. Answer any two questions:

N @tdt fA AmK Bs-< ne a

(2)

(a) (i) What do you mean by chiral carbon? Give an example.
qa&qr affi <-qN fr mrc<nr <+E Eqtqr{ as I

(ii) Among the haloalkanes what wilr be the order of SN2 reaction and why?
qfmMEzo{efr-< sx'Rfuxf< Rl<_sK e{ f; {r< q<( mdz

5x2=10

3

2

a
J

Br

cH3- CH
-CH2-CHr-B, 

CHi

(b) (i) Explain the acidity order of HF, HBr, HI & HCl.
wrBetrs @{ <rt?fi $rfl s rrF, HBr, HI .!<( HCI

(ii) Write down two limitations of the Aufuau principle.qrffi fre< EE qq.rcq-sl ffic{rt

(c) (i) why are the 2nd E.A. of halogens zero?

{'fq'kq-{efr< frqr ?r.rcU{ qmfu-{ {t{ "Fr mr?
(ii) what are metaloids? why are they named so? Give an exampre

$.-\r-sq f,z mq qfi"l r-.iT-$-{"t $<l q_{l Eqf5"f ns t

(iii) Name one inner-transition element with symbol.
qsE qiErsfrq qfrufs ffi6qK 4.N rg {(z$E GIRII I

(d) (i) Write about Markonikof,s rule with example.

Entq3"Hq N-<-$fr-sr-q< {GT Tqc{ fficql I

(ii) How can you convert the following:

(I) ethane ---> n-butane

(II) propene ____> l_bromopropane

fr-w< sw +<r< c

(D Qeqn ----1, p-frg1f,a

GD ceiftq --+ 1_mto.t(e||-cat-{

I

-l--o'-cH:, crl' -cii-cT-cH3
CH3 Br CH:

cH3

2

2

2

1

2

J



E

(r)
3. Ansrver any two questions:

N c@tfll76 atnr< Eg"< ns :

(a) (i) Identify A & B for the reactions:

Rfur'rcB-{ A s<( B .Elg +-c.<l s

(i)A. (ii) H2o2/oH-

S P.I/C E MG/C C. 1 A/GE - 1 /2 4

l0x2=20

2

1-propanol

CH3-CH:CH2

(i) B

(ii) NaBH+

(ii) Complete the reactions:

frfutefr q"e"i-{ $-c{t s

(l) cH3cH-cH2 .o^t -?Ifzoz

o,
(II) Hc:6- ZrrH2O

2-propanol

?

n t.',LAL

2

2

2+2

J

J

(iii) How will you distinguish between 1-butyne and 2-butyne?

T:]-TT(K. l-I{gDRd 3<t 2-T{gDf{G'-< 4lel$l $Kf<2

(iv) What is Hofmann elimination? Give one example.

'Hofmann elimination' $[m {CE? qsfr Ea[q{"t ?ig I

(b) (i)

(ii)

(iii)

(c) (i)

Calculate the radius of a Bohr's orbit. 3

Ffr{{ ss"fcq< <rFri( fr{.{ +r-st r

Write a short note on Pauling's exclusion principle and Hund's rule. 2+2

"ttBRi q"r<6 frG s ceu{ {"G< B"t< qqfrg frq s6<p 1

Calculate the I. P. value for Hydrogen atom. 3

qRevlrql "rffiF t. P. frfr +r+tr

What do you know about diagonal relationship in periodic table? Explain the phenomena

with an example.

qftTmfr-< s"f {-q< <qF ft qtrd? qsB Er|q<qTq ffi lRrm o"c<tr

(ii) 'Consecutive I. P. value increases sharply'. - Why?

'q614Qq qtxa-sr{ 1fu< TF we Ifr 'm t' - Gr{ ?

(iii) Explain the limitations of 'Arrhenius Theory' of acid-base.

ffirt< {rqK'-qf;sfr mnttr
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(d) (i) "The oxidation states of two 's' atoms in Na2S2O3 are different" - Explain the fact'
a

"Na2S2O3 N KF 's' {<${< q.K"l q(1]t &4" - 
qlqfi nts t

(ii) Balance the equation'. ZT+NO, + OH- ----+ ZtOr2- + NH3+ H2O 2

Rffi{ qqffi<n S6il s Zn + NO, + OH- -----+ ZnOr2- + NH, + H2O

(iii) Write down rhe D and L form of CH3CH (OH) CHO in Fischer Projection. 3

ftsl-{ cdftsrs*tn cH3cH (oH) cHo qK D s L q&ffi{efr Fl-Ril I

(iv) What is racimisation? Give example' Z

mFisR(Et{ frr €qrq<q fie t


