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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2013

PART - II

CHEMISTRY — GENERAL
Paper - 11
Duration : 3 Hours | [ Full Marks : 100
The figures in the margin indicate full marks.
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Answer any eight questions taking one from each Unit.
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CEMGT 22A
UNIT -1

3TM0 - 5

i a) State the law of mass action and indicate how the concept of chemical
equilibrium follows from this. Starting from the general expression of K, arrive at

the expression of K, for an equilibrium established in the gaseous phase.

1+2%3
b) Draw the labelled phase diagram of water system and describe it. Explain the
significance of triple point with reference to the diagram. 34 2+]
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3. a) . What is entropy ? Deduce AG=AH +T (%j explaining the symbols involved.
p
2+3
b) What are the thermodynamic criteria for (i) equilibrium and (ii) spontaneity of a
process ? Vot

c) A Carnot engine operates between 0°C and 100°C and accepts 450 kcal of heat.
What will be the work done by the engine ? 3
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UNIT - 2

3TM0 - 2
What is meant by 'order of a reaction' ? Write down the rate equation of the
following second order reaction, explalmng the terms involved in it.
A + B - Products.
Assuming the initial concentrations of both the reactants to be equal to a derive
the expression for the specific rate constant of the reaction. ¥ w3
Rate constants of a chemical reaction at 273 K and 303 K are 2-45x10° sec -!

and 16-2x10"*sec -! respectively. Calculate the energy of activation of the
reaction. 3
What do you mean by homogeneous and heterogeneous catalysis ? Give one
example of each. 2.+2
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State the Lambert-Beer's Law. What is molar extinction coefficient ? <5 8
What is meant by quantum yield of a photochemical reaction ? Give one
example for each of photochemical reactions having low and high quantum

yield. 2+ 2
Write short notes on any two : 2% 2
i) Catalyst poisons

i) Fluorescence

iii)  Stark-Einstein Law of photochemical equivalence.
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CEMGT 22B
UNIT -1
36 - o

State Bronsted-Lowry concept of acids and bases. Write down the conj
acid/base of the following :

- . + 3-
CH,COO ", NH,, H,0", PO,
Deduce an expression for pH of the hydrolysis of an aqueous solution of a s
strong acid and weak base.
Calculate the pH of an aqueous solution of ammonium -acetate at 25°C. (

dissociation constant of acetic acid K, = 1-78 x10™° and that of ammo:

hydroxide is 1-8 x107°. :

HEH-FE AP IACOC-ANS T 4179 Rgo e | RufeiRoslr swqa wm/%@ 3
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What do you mean by pH of a solution ? How is it measured ?

Write down Nernst equation for an electrochemical cell reaction and define
standard emf of a cell. '

With the help of a sketch show the variation of conductance of a given
solution with volume of AgNO; solution added.
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UNIT - 2

BTMG - &
State and explain Raoult's law for elevation of boiling point. Deduce a rele
between elevation of boiling point of the solution with the molecular weigl

,

solute. A
What do you mean by Colligative properties ?

What is osmosis ? State Van't Hoff's law of osmotic pressure and obtair

-

expression for the same. :
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State and explain Schulze-Hardy rule with a suitable example. What do you

mean by the statement "Gold number of hemoglobin is 0:05" ? 2+3
Describe a method of preparation of gold sol. 4
Write short notes on any two : 2:x.2
i) Peptization

i) Dialysis

iii) Brownian motion.
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' CEMGT 22C

UNIT - 1

BTG - 5
Carry out the following conversions : 3+3
1) Aldopentose to aldohexose
i) Aldohexose to aldopentose.
Establish the open chain structure of glucose. 4

N

Between Cl;CCOOH and F;CCOOH which one is more acidic and why ?

ANpa sifasrele sw ¢
) SESTOTES (@ SSRGS
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C1,CCOOH ¢3¢ F,CCOOH-@% W (& 3= snf?:zas @ (I ?
Aldehydes are in general more reactive than ketoneés towards nucleophilic

reactions. Explain. : : 2
Glucose and fructose form same osazone. Explain with reason. B
Write short notes ( any two ) : ; : 2%x3
i) Cannizzaro reaction

1) Mutarotation

1ii) Benzoin condensation.
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UNIT - 2

BTME - *
Write Strecker's synthesis of amino acid. What is meant by Isoelectric point ?

2%

How will you separate 1°, 2° and 3° aliphatic amines by chemical means ?
How will you obtain methylamine and ethylamine from acetamide ?
Aniline is less basic than methylamine invwater. Explain.
STET SfTes CERR AeEe iy | smefbe v
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How is benzene diazonium chloride solution prepared ? How will you prepai
the following compounds from it ?

i) Phenol

i) Phenyl hydrazine.

Write short notes on any two :

1) Reimer-Tiemann reaction

i) Zwitterion structures

1ii)  Fries rearrangement.

CH3CH,NH, is basic but CH;CONH, is acidic. Explain.
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CEMGT 22D

UNIT -1

BTG - 5
Discuss Werner's theory on coordination complex salts. S
What are double salts and complex salts ? Distinguish them with examples.

22

Give the .U.P.A.C. names of : 3
) K3[Cu(CN),]
i) [Cr(Hy0),]ClL

iii) [Ni(DMG),]

GibeT o1 AT CIfET HAfAW ©F SAETBA 3 |
oY TR AR GibeT TR I I 2 SHIRAPIIR O 1<y fFziofel e |

L.LU.P.A.C. I¥N399 %A

i) K3 [Cu (CN ), |

i) [Cr(H,0)s]ClL

i) [ Ni(DMG ), ]

What is Mohr's salt ? Write the balanced reaction of Mohr's salt with KMnO,
in presence of dilute H,SO, and hence find the equivalent weight of KMnO,.

( Mn-56, K-39). 22+
Write short notes on any two : 23
i) K,Cr,0,

1) Hydrazine

iii)  Sodium thiosulphate.

g 717 & 2 7g H,S0,-a7 $fAfs0e (I &9 3y KMnO,-93 ff@wma =fis e
= @32 OF AR KMnO,-93 &% ©iF ey %4 | ( Mn-56, K-39 )
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i) K,Cr,0,
ii) 22uIfe
iii) AT EPTERS | :

UNIT - 2

3TME - &
Give the name and formula of the principal ore of nickel. How is it extracted by
Mond's process ? 2-rg
What is the difference between 22 carat gold and pure gold ? 2
What is meant by anodising ? 2
Write a note on 'inert pair effect'. ' 3

e YU AR AW 8 RS F1YT | Wws sEfere @t fdei@ Fgmm @ 23 2
2R FIEG CTH] @ [Awa (IR Sy o cem 5 2

ETCR &R 10 F @RI 2

Bl feTR : 'inert pair effect’.
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16.

a)

b)

c)

)
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Make a comparative study of Li, Na and K with a special reference to chemical
properties and reactions. 6

Give two differences of Lithium from Sodium and two resemblances with
Magnesium. 4

How would you detect the presence of K* ion and Na* ion in flame test ? 3

Li, Na @3¢ K (Werasfera apimafae of ¢ [fewra s aab Gmmere Sien s |
ferfere s enfeaem 16 o @ag fFfmes s smeEBree 1 s Sy s |
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