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25T CHEM

201.5

CHEN/IISTRY
(Theory)

Full Marks : 70

Pass Marks : 2X-

Time : Three hours

Generul Instructions :.

: . 'i

(i) All questions are co,mpulsory. '

(ii) Morks for each question'are .indicated against it.

(iii) Question number 7 consists of eight very short answer type questions and

carry I mark each.

(iv) Question numbers 2 to 11 are short dnswer type questions attd cany 2 marks

each.

(, Question numbey 12 ,to 20 a,re also sh.oryt answer Qpe questions and carry

3 marks each.

(ri) Question numbers 21 to 23 are iong answer type questions and carcy 5 marks

each.

.
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l. Answer the following :

.

uqs ftnTeri<< 0s< fi:n a

(i) 'which point defect rowcrs the density of a crystar ?

csFrcbr RT G,fiLT Tfi-s .aEK qqq eH Er< ?

I x8:8

(it) t,iquid-liquid sols are known as

(Fill in the blank)

s-<dt-s-<FT qqrdKs

(rlfr tt? "1,f o<'tS

(iii) which metal fo's are used for wrapping chocolates ?

m'Fr(Dt {tV< "iltr E-{c-S mRrg<t< TfC< <KqK s.{t q{ ?

(iv) In the first transition serics of elernents, which elernent shows highest oxidation

. state ?

sqN qi@n+frq cqfr< der<t<< &E-{s cofdtbr ffi "flfu 
q1<q \x_{Ef cq{sp?

,rdination compound : tetracarbonylnickel (o).

dWn* ft.s-q (o), €il qq-{fr qtrq Cfl< q*.$-s fi<r r
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(rr) Mention one use.of tetrachloromethane.

6$rs<Rcqq< qD <r<rqt< Bm{ s-<t r

(vii) Give the IUPAC narne of the following compound :

CHr=CH -CH2-CHO

Fffis ffirr&t< rupAc ql{ fu e

cFIr*CII -CFI2-CHO

(viir) Narne one water soluble vitdrnin.

"ffis E-<ft{ ffifiq qFKql{ fr<r r

2. Statc l{eriry's lau,..

At the sarle temperature, hydrogen gas is more soluble in watcr than helium gas.

Which one of thern will have higher value of Ks? 2

R{R< dqFI €-cn{ s-dtr

qm Ssgtq "-ttfiE ERg?si{ (rE{ q-<firq RRffi caqes qf<-s I mm6t crfw K1?< Ttq

qffrq q\ z

3. Define molar conductivity of an electrolytic solution. FIow does rnolar conductivity

vary with concentration for weak electrolyte ? 2

fuqRcsRi E-< qBK rbt-d qffi-om xsl fr{ tT1fuqfic$Rl ebrc qEK qffiui rnpw

qas c$-cdrs qFr<Eq q{ ?
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Or / W44t,

'I'he limiting rnolal conductances of soclium chloricie, hydrochloric acid and soclium

acetate are 126'45, 426'16 ancl 9l'0 Scm2mot-l respectively at 29gK. Calculate the

limiting rnolar conductancc of acetic acid at ZggK.
:

298Kro P.'fu $Rts, EIEVFR+ .q$v q;$ qfu .qft36< >1n1361 rm< q6u1q1"1
:

{siltn;c{ 126'45,426'16 gt.ls 9l'0 san2mol-r t 2ggK s qrqFs qFs-{ fiTKq {El-{
qffit {.ffl$-<It

4. Distinguish between calcination and roasting.
:

sJ'mr{{ sils Eiqsil{GK gflqrsi cqtsfl r

5. What arc transition elements ?

Give the general electronic configuration of transition elements.

q(@\Tftq ffi'rcfl< ftr

qieT"tftE ffiqm<< qt{i<q ka$;fi{ R{flq Roil r

6' What are alloys ? Narne thc metals used for the fonnation of bion 
".

qrc-d qlP fr ? <q< ei"d\j <K-qs {fWs?U< qr frE r
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Or /.4q14't,

Explain the following :

(, Transition rnetals and their compounds dan act as catalyst.

' (ii) In tle titration of FeSOa with KMnOa in acidic medium, dilute I{Cl is not used.

u-q\o fi{'rc<'K <ItqlT +-{'i s

(i) q(@n'iffE qY stl$ fr"N< ffi"R \n-cRtrs< $N $rs I

(i, qlR-$ rtqf{\o fieSoa4 4N KMnoo< EfreSmro qTrICt <r<qr< q{t {EI l

I1'I-2

ll'l:21. Gwe one example each of the following :

(, Ionisation isomerism

(i, Geometrical isornerism

Rcqlgtnx< .qBz-s fu{<.t ftn :

(t q]gfr-$<q q>{crifi-st

-A-(ii) qilFreR q{e<lfu 
I

Or / Welat

Using valence bond theory show that [M(CA,)a]2- complex ion is diamagnetic ifi

nature. fAtornic number of Ni is 28].

Contd.

6{lqls.l <mR Vq< TERg cq{€.{i c{ IN,(C,U+12- qFq qMt q"fFq-fi{ qTF.rK I [NrT
ei<Ttt @{trc 28.1 |
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1 ) l+1:2

(i) Phenols are acidic in nature.

(i, Ethers have lower boili'g points than alcohols. i:

(iii) Propan-2-ol is more basic than propan_1._ol.

il?B} +Rt s (ffitr)
(i) ft-dq< erfF \rfk-s 

I

(ii) eE$qdrs?s lqn+< 0vE,lqp sq,

(ii, , efteF-2-qq g?"F- 1_q-qs?s yRs w.rEfix r

9. Complete the following reactions : t l*l:2
EEs frifl RftTmTq )rn"f s-{t s

.rl

(a) CH.-CH=Cu, I{'lHro , ?

(b) cHr_cHr_o_cH3.,fr,j,;-+ ? +

'excess)

10. Answer the following :

(a) Arrange in increasing order of basic strength :

CH NH,lCHr)rNH,lCH3l nr (in aqueous solurion)5
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(b) K6 value of aniline is lcss than that of rnethyl arnine. Why ?

fr6x'1s6rc-{ Bs< frin :

kt s'iE-fi{ q-<-erc trs{s qrs?Kl s

cH rNH r, Tcu r), Nr-r, lcH 3l N (q-fi{ E-<s)

(b) frqRE efinEts efrR;r< Ka qt{ ${ ft{

11. Give the fonnulae,of A, B, C andD in the following reactions , '

frcEiF RfuilrnKs A, B, c w+ DE qiras frr^i -
(i) CH 3CH2- 6-7 cthanoric*l- A n,lr' , B

t ,-

(i, c6H sNo2 -:4t+ c *-Y9ztr9t---+ p T+I:2

, '.' . .

12. (") F'or one mole close packed spheres, how many octahedral and tetrahedral voids

are present ? I

^1(b) Atoms of element X form hcp lattice and those of element I form occupy $rd
of the tetrahedral voids. Detennine the fonnula of the compound formed by the

elernents XandY? 2

qs {E ficm qiTE cqfiqs Rql{ qEffi qs D'gffi Eq qlfuaz

ffiq x< "rflt$ric< hcp coFqq$ dq r< 'FrtT6Et6{ Dyffi <-s ? qrtgft-sm

s-6{ I ffiE xql$ r< qFrt d0\o ffirt(AK qr<s ft q? frft n-qt r

(o)

(b)
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13. (") What is an idcal solution?

(b) Urea f(l///2)zCol forms an ideal solution in water. Calculate thc vapour pressure

ol'an aclucous solution containing 5%by rnass of urca'at 2g8K. Al2gBK,vapour

pressure of water is 23'75mnt I{g.

(a) uTq'f ,n< fr I

qffi KNrr)2col "iffi\o qlq"f e< rtfd- srE I s< Rutrq s% ?gR$ q+r qf,x q<

qbR ffiTr H'l 2gBKv rtf{t sKIt 29BKE "ffftd $"f,{ Df"f 23.75mm Hgt

. Or / u[elVt,

'l'he vapour pressures of pure liquicls A and. IJ are 450my Hg and 700mm,I{g

respectively at35AK.If the total vapour prgssure of the mixture of the two liquids

at 35AK is 60Amm ltg, calcilate the rnole fractions of the two components in the

solution. Also, calculate the paftial pressures of the two cornponents in the

vapour phase. 2*I:3

350Ks qfr \r{"E FK f;q< Tb <1 fi" d"t 600mm Flg qg, e-<lo €'il(t @f< lh s$(xt

ri"FI q$ I <ffiR sKrEt(ET €'nqn KDK w$in Dlq ri6lqt s-$ I

What is conosion ? Grve lwo measures for the prevention of corrosions of metals.

.F-fi-s<{ ft r $VK q.-fis<{ (<I{ sR-t{ fe €"fir Seflq s-{t r

(b)

14.
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15. What are adsorption and absorption processes ? Give one stitable example to show the

distinction bcfwecn thc two. 2+1:3

qJtr"ii{q qr+ q<rtt{q sftRt ft ? KTIR{ eft$K $q\o 4{sl cr1+tt-q *6y€$w €nq<q

ftrtr ,

Define homogeneous and heterogeneous catalysis. Give one svitable example each of

the two catalysis. 2+/rx2:3

Fffl |

16. (") Mention one use each of Argon and Helium gases.

qtufq qi$ RRRH criq{ qm-ffh-<r<qK Bmq.+<tr 
,

(b) Name the noble gas that fonns majority of the known noble gas compounds.

t^q-<flqrs 
'rRrrcq G'l\5 {q].g crE afra ur'aq $-<'l q-q'|g crfqcBK ;{N BffiEI <r{lt

11. Comptrete the following equations :

Eqs frrl RfuTK<lq {-"1f q<l B

(a) c2HsoH + SoCl, --+ ?

(b) CHr: CHr+ Br, -!9tq-+ t

(") 2 O- cl +2Na dry ether , 2

1 x3:3
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18. What are carbohydrates ? Give the.general fonnula of carbohydrates. Why. are

polysaccharides called non-sugars ? l-r1 | l:3

/. l/r
or{EkgfeEi< ft r ffift6gbm<< qI{Kq q'(IsE fr"fi 1 aFKD(s-<'Rv-r<]-{s \ry-{i-ffi G'Ht

q-q ftR ?

Or / wsl?[

What are proteins ? Give one example each of fibrous and globular proteins.

qF{ fr? Es-s EFq qs <fE a€q

19. (") What are polymers ?

<-q({'ifr ffrst R-r

(b) Name the monomers of polythene, Teflon and Nylon-6, 6. Yrx4:2

"fftfQq, 6T-q-{ qa aftE-a-6, 6< >f{\t{ mq?R qH fiqt r

O: / wqtrl

(a) What is vulcanisation of rubber ?

T* vqr+nRw-+<"t frr

(b) What is the role.of sulphur on vulcanisation of rubber ?
'

qfi{ v"[c-$-{Rq-s<"is qlqTK{ VR-s] R?
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20. Give one example each of the following :

(a) A non-narcotic analgcsic

(b) An arlificial sweetner.

@ A foocl preservative chemical.

(a) .qB ffift{ Rr{rf$ |

2L Answer either (a) or (b) :

(a) w4at (U frerlmt <Av€FE fin s

(") (, Define or<ler of a reaction.

Rfu{l ebrd qr{ {(w.t fr?II I

(t') qbi TG{ frbt+t<"+ r

@ qh +tqI {i<s?F {mTR-s "msfr

Or / qc?l,

(t) Mention one advantage of the use of synthetic detergent over soap 1

uRreFruz-s qrcflfrs qqqffi <K{I<r{ G"rcqtfref qE 6ffiq s-fl r

(i, What is tincture of iodine ? Mention one vse of tincture of iodine. l+l+2

Fiut< w< qRB{ ft z fu6 4Fl <l<EK bcnq +<t r

I x3:3

(i, For the reaction R -+ P, write the differential rate law.

R -+ P Rffir< <f(< q<-+-6Tq Er< W fr{t r
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(iii)' For the reaction R -+ P, the rate becomes- 4 ltirnes faster when the

concentration of the reactant R is doubled, at. a given temperature. What is

the order of the reaction ?

(iv) l)efine activation energy of'a reaction.

Rfu{l qbK {fu rtfu<,qqgi Fi-{ir

t

for the first order reaction'R + P is

€s frrc €rputs 1i+ p RfrTrb-F5 qG.t R< 
-1il-urei 

Ke't o-{t 1.q, Fq.{Ifr
qR 4 eq {R "trs r Rffil m'F(bi qq< fift $-dlt

(b) (i)

Or / wq&t

Show that the integrated rate law

, 2.303, [n].K=--- -lo9; -/ "[n] J

c4NRi c{ dcN @T< R@-Tr

, 2.303 , [n].*=--r ,os;n]

(ir) A first order reaction take140 minutes for 20o/o.decomposition. Calculate its

.,
half life period. L

.i

dcm Fq-{ Rfra{t qEr< 20% RsqFts'qt-E 40 frffi arn]qs qs r RffiN
qxs?tfls'fE ri"i{l s-dl I

R -+ P < <rc< q-ds"lq qft-+<qtn ?{cq -
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22. 'Answer either (a) and (b), or (c) and (d).

(a) Give reasons for tire fbilowing : '

(i) Nitrogen exhibits +5 oxidation state. But it cloes not fonn pentahalide.

(iil Sulphur vapour is pararnagnetic.

(iii) Moist chlorine is powerful bleaching agent.

Els fiTKTK< +T<q qr.f<T s

, (i) ;TiEFts:-6{ r-5 q'K6t q-{-qi ffi{stfl, Rtg Q cqtrrq.TRs 16{ d$K I

(ii) qt6i+-K <'i'a q-d'-rfiT 
I

(iii) fis mRq f,< R<qn I

-

(b) Cornplcte the following reactiors

\oqs fiT'r Rfr{'t ITq q--"i{ sRt g

(, P|+3NaOII +3HrO --> ?

(ii) znr(d+2H2o(/) ------ ?

Or /W4vt,

@ Describe the manufacture of ammonia by'Haber's process with favourable

conditions 3

/-^q-{*q q6ryq R<r{T qqfuq €{FrK "t$ €q"ttq{ <jl$'t q{tr

l+1:2
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(d) Draw the structures of the following molecules :

)
vos firr qte<r<< qi1b< Gq qYn-ir

O XeFa ; (ii) fiPo3

23. (a) How will you bring about the following conversions ? (Give chemical eqr.rations
only) : 2

(t) Toluene to benzaldehyde.

(ii) Ethanenitrile to ethanoic acid.

Eqtr ftTt "rffiilryTq c$lds sR-{i? (cs-{E <tqmR-s qft-$<q frfir{i) :

(, W{-s c<(qoFeFeq

(i, kqn-qRbR-oo EqrnR-o qReq 
r

(b) Identifii A, B, C andD in the following reactions

Rmrs Rlqltmns A, B, c ql$ D F{lg s<t B

o
ilc-c, n' 

, A
Pd -BaSOO

(rry

(i, O . cH3coct \nhYd' Atct, , u

(iit) t OcHo -sr7!Yrc+D
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Narne one btodegradable polymer.

dA ?q-q-1t6rlq-{ qr-n <ERt6f}< qtq Foff r
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