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CHEMISTRY
■

(Theory)

Full Marks^: 70

Time: 3 hours

; T-,'

The figures in the margin indicate fUll marks for the i^eslions

'  '''X ■ ■ 9
General Instructions:

(i) Question No. 1 is compulsory. ^ .

(ii) From Question No. 2, answer any ten,

(iii) From Question No. 3, answer any nine, ^

(iv) From Question 1^61 4, m'swer three,

(y) ,Answers should be specific and to the point.

1. Answer the following questions : 1x8=8

(a) What is the mhss of one ̂ ^C02 hiolecule?

CO2 ̂"35^ ?

(b) Which of the following are isoelectronic?

'

.  CN", NO, C2> BN, GN+
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(c) Write down the electronic configuration of Cr and Cu.

Cr ̂  Cu

(d) Calculate the ionization/"energy of Li^"''. (Given that
ionization energy of H is 13*6 eV)

Li^"^ ^ ^ (1^ H ̂  ^
13-6 eV)

(e) What is the cause of diagonal relationship in elements?

(f) Giye two, examples pf^state fime^ o

(g) Write down the formula of baking,soda.
""i"" >: / ■ ", ■ ■ '-l -i- -

C^\ '^5sC<pv© "f^
- 1 " I- I

(h) Write down the reaction involved in Baeyer's test of
C=C double bond^ : ^

c=c TiStw ■^T^raf^ .fpit I ^ ,
,  r r-.,-. ■

2. Answer any ten questions :

i  a?R fl«n :

2x10=20

■  • ' L

(a) Calculate the wavelength of the firsl iihe of Balmer
series^ hy^ogen spectra, (GivenJ?jj =1 09737.Qjn~^)

ca% sf'Pt t'Rt I (1^
=1-09737 cm'^)

r, '-rii , ' ; : :• ■: '/ u'-
(b) Explain the variation of fu"st ionization energy,in F, O,

N and C.
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iii(c) Calculate the de Bro^e^ wavelenlgth - of-a mass
10~^°kg moving at a velocity 10® cm/houP. (Given
h = 6-626><10.7^®t-^Js)

10"^° kg ̂  <4)%t 10® cm/hour ^ a«f^
. . . 9IcRt^ I (■f^ '5n?s,h== 6 -,626 xlO"®^ Js) ■

■ A gas occupies 22*4 L in NTP. Calctilate the "volume
■ Occupied it at 30 °C and ^65 mm pressure. '

s, STIt ^ ^5rBP54 22'4- L 30 ®C
665 mm ■'sna^ «t«RI I

(e) For a reaction A +B'^2C+2D, Kp =l-2x 10® kPa at
430 K, Calculate the value of in mol/lit. ,,

a + B5=^2C+2D R(2t>tiiiBw ana-450 Jfp a 1R
1-2x10® kPa Jfc a "SIR mol/lit ̂  «t«Rt I

(f) State and explain the first law of thermodynamics.

£TO I ̂ ^

(g) The bond enthalpieis of H—H, Bir—^Br and H—Br are
433 l&J/mol, 192 kJ/mol and 364 kJ/mol respectively.
Calctilate the enthalpy of the reaction

Ha (g) + Bra (g) 2HBr (g)

H—H, Br—Br^ H—Br a Wl ^ 433 kJ/mol,
192 kJ/mol RW 364 kJ/mol

Ha fey-I-fera te) 2HBr fe)
■RBRmSw-ipmPt st«Ht ̂  I-
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Discuss j^e ̂  relationship between entropy aiid
disordemess^in a system. : -

K

11 . • <

(i) state Ostwald's dilution law. Show that d = where

a is the de^ee of dissociation, K is the equilibrium
constant and C is the concentration of the electrolyte.

'1^ I (?r a = J— oc "Rotsr
.  . T -7 /T . ■ .1

'W, W5T I

-'o • I ■■ ■ ■ ■ >= '•

0) Explain how an aqueous soltitidn of CH3C00Na can
. act as a buffer solution. -

CHsCOONa c<PC*iTC^ ^ Rt>ic^ "Ww

•;ir ' " ' ̂

0z) Explain the peroxide effect iu^addition of HBr to an
unsymmetrical alkene.

HBr CTO

0) What happens when—

^ c^ri^—

(i) phenol is passed over heated zinc;

■  ̂ . . . .

(ii) acetylene is treated with ammonical solution of

silver nitrate?

4^5n% ̂
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Give two examples of biodegradable and nbn-
biodegradable pollutants, i ^

3. Answer any nine questions :

ft ^ 2I*R ^^ft?fT :

3x9=27

(a) Give a comparison of Bohr's model and Schrbdinger
model of structure of atom. 3

•wn<35 ̂  ^ i

(b) What is orbital? Draw the shapes of 2p and 3d orbitals.
■  ' 1+2=3

2p^5n^ 3d'^'^^ft3l'#^ I

(c) Discuss how electronegativity varies along a period
and dbwn a group. ^

I

(d) Applying the concejpt of hybridization, explain the
shape of C2H5 molecule. 3

C2H6 ̂"35 ̂  ^ 1

(e) Draw the molecular energy level diagram for O2

molecule and find out the bond order of the species

O2 ^ ftSf ^T^R%5F^ ftcfsi
2+1=3
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(f) What is oxidation niimber? Galcvilate the oxidation
number of the underlined elements m the following
species : ,

Cr207~ and H2S2O7 1+2=3

Gr20y atld H2S2O7

(g) Give one example of each : ^

(i) Ionic hydride

(ii) Covalent hydride

(Hi) Metallic hydride

(h) Compare the chemical reactivity of s-block elements. 3

^PTRrf^ ^oTil W I ^ ^

(i) Mention the biological importance of Na, Mg and Ca. 3

Na, Mg >5n^ Ca^ &grfl9 W I

0) Write a short note on silicones and silicates. 3

x8»R^ 4^1 "6^'(Sp9T )

(k) Discuss a method of estimation of phosphorus in an
organic compound. 3
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/y Discuss the mechanism of the foHowing ireaction ; 3

hvor ACH^ + dg

4. Answer any three questions :

ft c9ic*tT ft)Fibi snsK 9R<11 :

->CH3C1 + HG1

'G
5x3=15

(cl) State and explain Pauli's exclusion principle and
Hund's rule nf maximum multiplici^. T/Why are
half-filled and fuUy-fillbd electroiud': configurations
more stable over the other coufigurgtipnsp G? 2+2+1=5

y\c^\bb >9«i% ftr^ w 1

(b) What is hydrogen bond? Giye example of inter- and
intra-molecTilar hydrogen ' bonds. Explain the
formation of hydrogen bond in ice. ^ ^ '1+2+2=5

(c) What do you mean by pH of a solution? Calculate the
pH of a solution containing 0*98 g of H2SO4 in 100 mL
of water. 1+4=5

pH "^jpicori 100 mL 0*98 g H2SO4

(d) How does heavy water react with SO3? A solution of
^^2^2 is labelled as 20 volumes. Calculate the
concentration in % and normality. 1+2+2=5

SO3-VH c9(:h£9 ftftprr 20 H2O2 ̂
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