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CHEMISTR.Y
(Theory)

Full Marks : ZO

Time : Three hours

The figures in the margin indicate fullt
for the questions.

General Instructions:

(i) Question I is compulsory.

(it) From

(iii) From

Question 2, answer any ten.

Question 3, answer any riine.

answer any three.(iv) From Question 4,

marks
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1 xB=81. Answer the following questions :

EEs fiTf s{(<.K< bE< fr"ti s

(a) Calculate the number of moles in 609 Na.OH.

60 dn Na.oH s fuF nh" Et-(q ri6l{t qt 
I

(b) Calculate the number of electron, proton and neutron in 40 6+ .

40 *+ \o cl-s'f Q14E[q, Sq q1+ 
ry- qi?B1 rt"Ft ffitt

(c) Write down the electronic configuration of K* and Cl-.

K* q6, c/- < ?rE-$Uft{ Rdrll fram I

(d) Among If, O and 4 which possess highest electronegativity ?

N, o q<, F< &s<s mFfi c<R.RFq <t.flsts ?

(e) State how close and isolated thermodynamic systems differ ?
<,q qFF qgR\o sq< {M\o "ttqf+i fr<ll r

n What are the oxidation numbers of chlorine in Ca(oCl)Ct ?

ca(oclcl-v pfr44 qrc6t q$Bl ft ft r

(g) Among s- and p- block elements, which possess higher metallic
character ?

s 9t{. p caitfr< ffi-e l1F Fs-<s {fioflR q6i $'f{ c<R a

@ Write the IUPAC names of CCto and Formaldehyde.

cct4 qr+ +cfq&ERrg-{ IUPAC 4lq fr1lr I

2. Answer ang ten questions : 2xIO:2O

W n<il*nVwfr"lr z

(a) Calculate the wave length of the second line of Lyman series in
hydrogen spectra (Given Rn =1.O973,7cm-rl.

Aeges?q< ilec{-{ cqfr{ frqr c{?tFt s<itt M at"r{'t sKt (ftar qTcq

Rn =1'09737 cm-Ll
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(b) Mention two rrrajor limitations of Bohr's theory.

q<k Eqs nAW fiTKhEi Sm{ Ff r

(c) Uncertainty in position of an electron is lnm. Calculate its
uncertainty in velocity. (Given h=6.626"10-34Js )

qfr ebf ?fq-$U-dq w{-El{ qRsDrEf rnrm, sFr c<al< qfi"u:rst fi6 qt r (ftnt qrrq

h =6.626* 10-34 Js )

(d.) state the modern periodic law. How many groups and periods are
present in modern periodic table ?

qtfis "Rils WFt fr<n r wqR+ q{l1s Effi-sts ffir <ef qt+ q{lx qtp ?

(e) volume of a gas is expanded from 3dm3 to 6d.m3 against a constant
pressure of 1 atm. Calculate the work done by the system.

L atm un< R"ffrN ebt crtK qFN;r 3dm34 41. 6dm3?E $ $qf qE I crfq&fc<

Gt $ffi 4ftqtq rt6f{t €tt

A Ammonia is soluble in water. Explain why ?

,qclIFTi ?ffis urftEs aI - sK"t <lFRt s-{t I

(g) starting from Charles law of gas, show that at absolute zero
temperature, volume'of a gas becomes zero.

utn6 nu< "l-<t 6qt€Ki c{ eR{ 1li Uw-utu criF qws{ W I

(h) Comment on the electronegative character of p-block elements.

p-ctll'fr{ ffiq q1q RFq 3l.lsK €q<ts Ts<l \ilrt{CDKI I

(t) Describe one rnetl:rod for removal of temporary hardness of water.

4tfi< \{-Efr sftd-st E{ GK qA "ffi <{qt Gtt

0 Write the chemical reactions involved for detection of nitrogen in
an organic compound. by Lassaigne's test.

?q< drE .{blu qTI qfr?q{, ntefu< 4Rwlr< GilE s{qs q&s <tqwR-s Rfum q<
Gqtr
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(k) Draw the structures of the following compounds

Hex-3-enoic acid and 2,4,6-Trinitrophenol

cqs-3-b.{tr-s eFs qs 2,4,6- Dffifuh r

0 Explain Pauli's exclusion principle.

"iEfr< firq{ ffi <lr"u't mtr

(m) Give two exatrrples of electrophilic substitution reactions of benzene.

c<-{Grls EeE-$Ufrfrs aFqtq{ Rfuri< nFrEnKq ftrir

(n) What do you mean by green house effect ?

6dGqe1<avr<rt z

3. Answer ang nine questions :

fr 6816Y ryFt qnr< $s fr{t 3

(a) What do you mean by dual nature of matter
Broglie's wave length is inversly proportional to
particle.

"F?tcF< e.o <n'ficE fr qqt ? cru€<t R qncF< &<qfr s<(ti ffi, maK <rqtt&o t

(b) What is quantum number ? Which quantum numbers are
associated with shape and orientation of orbitals ? I+2:3

3x9:27

? Show that de-
the velocit5r of the

\+2:3

ftz

(e) State the main features of the VSEPR theory.

VSEPR Eg{ {?r fu m?tr fr{rr

(d.) Draw the molecular orbital diagram of IV, and calculate the bond

order. 3

ffz K Et.iRs $wo fiq $nt wt<'t$< <tt'fr eq fr{a Ftr

c$Tdbir r$.fi fr ? q<Rdq< qTtr qK"frtRtr< E$o q&s cst<i$N qqqlr64< ft

3
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Write short note on liquefaction of gases

cqw s<ftq.r< s"Fls u*n fr'<tt t

For the equilibrium, aA +bB+ cC + dD' An= (c+ d)-(a+b)'

3
(e)

n
show

3
that Kp = K,(RT)^" .

qhqTqKENo amRffi , aA+bB + cC + d'D, <fC< cn{s<t C4'Kp = ffc(Rr)'^ ' N

ArL = (c + d)- (a + b).

Balance the following redox reaction :

v-qs fr'st qmq$qt<{ Rffii q{VE mt :

Crro|- (aq)+Fe2. (oq)Lcr3* (aq)+ tre3* (aq)

What is heavy water ? Give fizo uses of it'

ut{3 "ttfr ft r ?nrS Ft<r<qN R?lt t

Draw the bonding pattern in graphite and diamond'

cdTW qt<'fu d5r< Gq qF+tt

Complete the following reactions'

ses ful fifurtlTqq--'t"f Gtl's

cH=cH-+---+ ?

cHz -cH = cHz+ HBr Peroxide 
' 

z

O +cHrcoc: ?"hldnltcts 
'7

(k) What is inductive effect ? Explain with example'

qtotqR-$ qlvK ft r w<q {q3.tcrt ffiIt

3
(g)

3

3

@

(i)

(t)
3x 1=3

l+2=3
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(l) Write in short or7. ozorte layer depletion.

wqh-sq{ fivqri{-{ €q-<s ffi fr:fi f

Answer ang three questions :

ftrrtrmf &fiil eH< Eq mt :

(a) Discuss the hybridization in NHz and CrU, molecule. 2Yzx2:5

/vI{3 qK, czHz qTs q( r6t <Itql't cil I

(b) What is enthalpy of combustion ? Calculate the enthalpy of
combustion of BzHo from the following data. 1+4:5

rf P rJ at-frI\-5trtTS Et4 ft e sq\r- fin sqr-< 'r$ 82I{6< q-fl E'f"t rfslt Rt I

LH =- 2546'AkJmoI-L
J

A .H = - 286'0 kJmol -r
J

A ,H =-r 44'OkJmoI-l
J

A 'H =-t\8'OkJmol-rJ

Write short notes on :

ryctm frq :

(L) Buffer solution

<ITK E-<

(it) Solubility product.

qFUq gqIFE 
I

2V"x2-S

3

4. 3x5:1 5

aB(s) + 30 2(s) ----+ 2B2Q@)

H r(g) * ! o r(g) ----- H 20 (I)

H ro (t) --------+ H zo (g)

B(s) + t r rrnt-,---Lu r, u@)

(c)
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(d.)Writed.ownonepreparationmethodofhydrogenperoxide.What
happens when hydrogen peroxide reacts with /i/ acidified KMnoo'

(ii/ aqueous K/ solution ? write necessarJi reactions' l+)+2=5

RRgrq{ 665frv< ,4FI erss d"rfr

6/ qtRs KMnoo eFt' ftA w.fiR

frltqtt

fr{tr ft qrt frqt, R&rt Efurqq cer<-s'Rcs

K/ E-ff E Fo Rfu{t $r< ? dl-qlsrfrr Rfuflq{q

(e) (il

(iil

Discuss the mechanism involved in Markonikov's rule' 3

qr6R+,r< fres <Kqo ffife qrcits-{t Gil

Duringestimationofnitrogenpresentinanorganiccompound
uy r<3.iaahl,s method, trre ammonia evolved from o'59 of the

compound neutralises 10m.L of I M H2SO4. Find the percentage

of nitrogen in the comPound' 2

ffi-(sT{ qqfu< ?E1< ffiA qbp clsf qfttq-q< qfutq fi{<qro O'5 dn ?w< ffiar<

t{tGq"Fq-<t.qnmlMH2So4<IomL@$.c<r?sT<dtdgqTl
dft?s{< e1ftqiq fr6 qr 

I

x-
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