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State of chemical equilibrium is:

(a) dynamic  (b) stationery  (c) none  (d) both

In the equilibrium N2(g) + 3H2 ⇌ 2NH3, the maximum yield of ammonia will be obtained with the process having 

(a) low pressure and high temperature  (b) low pressure and low temperature   (c) high temperature and high pressure 

(d) high pressure and low temperature

For the homogeneous gas reaction at 600 K 4NH3 ( g )
+ 5O2 ( g )

⇌ 4NO ( g ) + 6H2O ( g )  the equilibrium constant Kc has the

unit 

(a) mol dm − 3 − 1
 (b) mol dm − 3  (c) mol dm − 3 10

 (d) mol dm − 3 − 9( ) ( ) ( ) ( )
Two moles of ammonia gas are introduced into a previously evacuated  1.0 dm3 vessel in which it partially dissociates at

high temperature. At equilibrium 1.0 mole of ammonia remains. The equilibrium constant Kcfor the dissociation is 

(a) 27/16 mole dm − 3 2
 (b) 27/8 mole dm − 3 2

 (c) 27/4 mole dm − 3 2
 (d) None of these( ) ( ) ( )

An equilibrium reaction is endothermic if K1 and K2 are the equilibrium constants at T1 and T2 temperatures respectively

and if T2  is greater than T1 then

(a) K1 is less than 

K2   

(b) K1 is greater than 

K2   

(c) K1 is equal to 

K2   (d) None

Presence of moisture in contact process:

(a) activates the catalyst  (b) deactivates the catalyst  (c) increase the product  (d) makes the catalyst porous

The relationship between increasing the concentration of reactanta will favour the

(a) forward reaction  (b) reverse reaction  (c) attainment of equilibrium  (d) no change

The reason for addition of catalyst in a reversible reaction at the beginning is

(a) to get the maximum concentration of reactant  (b) to increase the speed of attainment of equilibrium

(c) to alter the product concentration  (d) to favour the forward reaction

The degree of dissociation, x of PCI5 at a given temperature is 

(a) inversely proportional to pressure  (b) directly proportional to pressure

(c) inversely proportional to square root of pressure  (d) independent of pressure

For the reaction N2 ( g ) + O2 ( g ) ⇌ 2NO ( g ) , △H = + x kJ,  which of the following favours forward reaction?

(a) increase of pressure   (b) decrease of pressure  (c) increase of temperature  (d) decrease of temperature

In the equilibrium PCI5 ⇋ PCI3 + CI2, when the volume of the reaction chamber is doubled at constant temperature

which of the following can happen?

(a) Kp value

increases  (b) degree of dissociation increases  

(c) Kp value

decreases  (d) degree of dissociation decreases

The reaction quotient Q is found to the greater than the KC value, then which of the following is true?

(a) forwared reaction is favoured  (b) reverse reaction is favoured  (c) Q is no way related with KC
(d) equilibrium will become static

H2 ( g ) + I2 ( g ) ⇌ 2HI ( g ) . The equilibrium constant KC for this reaction is 16. KP value is 

(a) 
1
16  (b) 4  (c) 64  (d) 16
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In the contact process only dry SO2 and dry O2 are used since

(a) moisture result in the formation of H2SO4  (b) moisture decreases the pressure  (c) moisture deactivates the catalyst

(d) moisture is the promoter for the catalyst

At the beginning of a reversible reaction, the rate of the backward reaction is

(a) equal to the rate of forward reaction  (b) greater than the rate of the forward reaction

(c) less than the rate of the forward reaction  (d) Zero

7 x 2 = 14

Dissociation of PCI5 decreases in presence of increase in CI2 why?

What is equilibrium constant?

Why do equilibrium reactions referred to as dynamic equilibrium?

Calculate Δng , for the following reactions   i) H2 ( g ) + I2 ( g ) ⇌ 2HI ( g )    ii) 2H2O ( g ) + 2CI2 ( g ) ⇌ 4HCI ( g ) + O ( g )

What is the e�ect of change of pressure on equilibrium?

Give the K  and K  values for the formation of HIp c

What will be the e�ect of increasing the pressure of the equilibrium. N2 ( g ) + 3H2 ( g ) ⇌ 2NH3 ( g )

17 x 3 = 51

Write the equilibrium constant for the following   i)   H2O2 ( g )
⇌ H2O ( g ) + 1/2O2 ( g )   ii)     

CO ( g ) + H2O ( g ) ⇌ CO2 ( g ) + H2 ( g )    iii)  N2O4 ( g ) ⇌ 2NO2 ( g )

What happens when Δng = 0,  Δng = − ve,  Δng = + ve in a gaseous reaction.

Find out the unit for KcKp for the below given equilibria i)H2 + I2 ⇌ 2HI                 ii)PCI5 ⇌ PCI3 + CI2  iii)2SO2 + O2 ⇌ 2SO3     

 iv)N2 + 3H2 ⇌ 2NH3

What is the e�ect of concentration on equilibrium?

What is the e�ect change of temperature on equilibrium?

What is the e�ect of temperature on the equilibrium N2O4 ⇌ 2NO2, ΔH = + 59kJ㏖ − 1.

State the significance of equilibrium constant?

Calculate Δng for the following reactions 3H2 ( g ) + N2 ( g ) ⇌ 2NH3 ( g )N2O4 ( g ) ⇌ 2NO2 ( g )PCl5 ( g ) ⇌ PCl3 ( g ) + Cl2 ( g )

Define chemical equilibrium.

State any two characteristics of chemical equilibrium

State the optimum conditions to obtain maximum yield of NH  in Haber's process.3

Write the K  and K  values for the formation of one mole of NHp c 3

The equilibrium constant of the dissociation equilibrium is the reciprocal of the equilibrium constant of the formation

equilibrium.  Illustrate with a suitable exapmle.

Derive the equilibrium law equation for the general equilibrium aA + bB

Kf
⇌
Kr

cC + dD

Write K  and K  for the following reactions i) 2N O    ⇌  4NO +O  ii) CH +H O    ⇌  CO +3H  iii) N +3H    ⇌

 2NH  iv) 2SO +O    ⇌  2SO  v) N O    ⇌  2NO  vi) CaCO    ⇌  CaO +CO  vii) 2NOCl    ⇌  2NO +Cl
p c 2 5(g) 2(g) 2(g) 4(g) 2 (g) (g) 2(g) 2(g) 2(g)

3(g) 2(g) 2(g) 3(g) 2 4(g) 2(g) 3(s) (s) 2(g) (g) (g) 2(g)

Define reaction quotient. How is it related to equilibrium constant?

Give an example to show the e�ect of change of temperature on an equilibrium reaction based on Le Chateliers principle.

2 x 5 = 10

For the equilibrium 2NOCl(g)⇌ 2NO(g) + Cl (g) the value of the equilibrium constant K  is 3.75 × 10  at 790°C. Calculate Kp

for this equilibrium at the same temperature. Hint: K  = K (RT) g
2 C

-6

P C
Δn

2 mole of SO  and 2 mole of O  are taken in a flask and allowed to attain the equilibrium 2SO +O   ⇌  2SO  At equilibrium

1 mole of SO  is formed. Calculate the total number o moles present at equilibrium.
2 2 2 2 3. 

3

2 x 5 = 10
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Derive the expressions for Kc and Kp for decomposition of PCI5
State Le-Chatelier principle. Explain its application to Haber's process. (OR) Describe the synthesis of NH  by Haber's

process.
3
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The medicine used for curing rabies is called

(a) antibacterial  (b) antiviral  (c) antifungal  (d) antibiotics

The substance that functions as a moisture barrier between the skin and the atmosphere is called

(a) preservative  (b) emulsifier  (c) anticaking agent  (d) moisturizer

The drugs which produce reversible loss of sensation are called.

(a) anaesthetics  (b) analgesics  (c) antipyretics  (d) antimalarials

Analgesics are e�ective in

(a) headache  (b) myalgia  (c) arthalgia  (d) all of these

Malaria causes

(a) Physical weakness  (b) Side e�ect in liver  (c) Anemia  (d) All of these

Which is used to control malarial parasite of the ovale vivax?

(a) pyrimethamine  (b) Chloroquine  (c) Quinine  (d) Primaguine

The main sources of antibiotics are 

(a) Bacteria  (b) Fungi  (c) Actinomycetes  (d) All of these

An important role of antioxidant is to 

(a) Protect us against cardiovascular disease  (b) Slow down the e�ect of ageing

(c) Acts as radical inhibitor  (d) All of these

Organic peroxide is a catalyst for the polymerisation of

(a) Ethene  (b) Styrene  (c) Butadiene  (d) Vinyl chloride

Hot drink cups are made up of

(a) Polythene  (b) Polystyrene  (c) PVC  (d) Polypropylene

Which is used for the manufacture of storage tanks for the solvents?

(a) Buna - S rubber  (b) Buna - N rubber  (c) GRS - rubber  (d) Natural rubber

The monomers necessary to prepare buna - N rubber are 

(a) Butadiene and styrene  (b) Butadiene and acrylonitrile  (c) Ethene and styrene

(d) Butadiene and ethene 

The monomers necessary to prepare nylon are

(a) Hexamethylene tetramine and adipic acid   (b) Hexamethylene diamine and adipic acid 

(c) Hexamethylene diamine and hexanoic acid  (d) Hexamethylene tetramine and hexanoic acid

The molecular formula of penicillin is
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(a)  (b)  (c) 

(d) 

S−RC9H11N2O4 S−RC11H9N4O2 S−RC11H9N2O4

S−RC9H11N4O2

Antacids contain

(a) Mg(OH)  (b) Al(OH)  (c) both a and b   (d) HCOOH2 3

10 x 2 = 20

In what way antipyretics are important ?

Give two examples of antimalarials.

What are chromophores ? Give two examples.

What are artificial sweetening agents ? Give two examples.

What are analgesics? Give an example.

What is auxochrome? Give example.

Write notes of formaldehyde resins.

What are antacids? Give an example

Write short note on (i) artificial sweetening agents and (ii) Antioxidants?

What are polysester?

10 x 3 = 30

What are anaesthetics ? Give two example.

Why Iodoform and phenolic solutions are called antiseptic ?

What is Buna - S ?

How do sodium benzoate and potassium metabisulphite function as a food preservative?

What is chemotherapy?

What are antipyretics? Give an example

What are the uses of dacron?

What are artificial sweetening agents? Give two examples.

What are polyalkenes? Give an example.

What is polystyrene? Given its properties and uses

7 x 5 = 35

Write notes on food preservatives.

Write notes on (i) Poly ester,  (ii) Poly amide

In what ways colour of a dye is related to its structure? Explain 

Write the preparation, properties and uses of polyester.

Explain the preparation, properties and uses of Buna-S, Buna-N and Nylon-66

Explain the terms chromophores, auxochrome and chromogen.

Explain the Otto-Witt's theory about dyes with suitable example.
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The oxidation number of Nickel in the complex ion, \([NiCl_4]^{2-}\) is

(a) +1  (b) -1  (c) +2  (d) -2

Which is not an anionic complex?

(a) \([Cu(NH_3)_4]Cl_2\)  (b) \(K_4[Fe(CN)_6]\)  (c) \(K_3[Fe(CN)_6]\)  (d) \([NiCl_4]^{2-}\)

The coordination number of Ni(II) in \([Ni(CN)_4]^{2-}\) is

(a) 2  (b) 4  (c) 5  (d) 6

The name of \([Pt^{IV}(NH_3)_2Cl_2]^{2+}\) is

(a) Diamminedichloroplationum(IV)ion  (b) Diamminedichloroplanitate(IV)  (c) Diamminedichloroplatinum

(d) Dichlorodiammineplatinum(IV)ion

A metal ion from the first transition series forms an octahedral complex with magnetic moment of 4.9 BM and another

octahedral complex which is diamagnetic. The metal ion is

(a) \(Fe^{2+}\)  (b) \(Co^{2+}\)  (c) \(Mn^{2+}\)  (d) \(Ni^{2+}\)

A cationic complex is

(a) \([Co({ NH }_{ 3 })_{ 6 }]Cl_{ 3 }\)  (b) \(Na[Ag({ CN) }_{ 2 }]\)  (c) \({ Na\quad }_{ 2 }[Zn({ CN) }_{ 4 }]\)

(d) \(K[Au({ CN) }_{ 2 }]\)

IUPAC name of \({ K }_{ 3 }[Cr({ C }_{ 2 }{ O }_{ 4 })_{ 3 }]3H_{ 2 }O\)  is

(a) potassiumtrioxalatochromium (III) trihydrate  (b) potassiumtrioxalatochromate (III) trihydrate

(c) potassiumtrioxalatochromate (III) trihydrate  (d) potassiumtri(oxalate)chromate (III) trihydrate

The paramagnetic moment of \([Ni({ NH }_{ 3 })_{ 4 }]^{ 2+ }\) complex is

(a) 2 BM  (b) 2.83 BM  (c) 4.9BM  (d) 1.44 BM

\(\mu \) =4.90 BM for

(a) \([Ni({ NH }_{ 3 })_{ 4 }]^{ 2+ }\)  (b) \([Ni({ CN) }_{ 4 }]^{ 2- }\)  (c) \([FeF_{ 6 }]^{ 4- }\)  (d) \([Fe{ (CN) }_{ 6 }]^{ 4- }\)

Which is responsible for the conversion of atmospheric carbonoxide to carbohydrate?

(a) cholorophyll 'a'  (b) chlorophyll 'b'  (c) porphyrin  (d) heme

pick out the wrong statement

(a) A hybridised orbital has a better directional characteristics

(b) the type of hybridisation determines the structure of the complex  (c) hybridisation is essential before bond formation

(d) hybridisation is the concept of molecular orbital theory

An anti tumour drug is

(a) Al(Oxine)  (b) trans \([Pt({ NH }_{ 3 })_{ 2 }{ Cl }_{ 2 }]\)  (c) cis \([Pt({ NH }_{ 3 })_{ 2 }{ Cl }_{ 2 }]\)           

(d) \(K_{ 4 }[Fe({ CN) }_{ 6 }]\)

3

The chelating ligand is

(a) ethylene diamine  (b) hydrazinium  (c) pyridine  (d) isothio cyanate

An octahedral complex of a metal ion has a magneticmoment of 5.9 BM and another octahedral complex of the same metal

ion in the same oxidation state has a paramagnetic moment of 1.73 BM.Which one of the following ions could it be?

(a) Fe  (b) Co  (c) Fe  (d) Co2+ 2+ 3+ 3+

Which one of the following complexes gives white precipitate with BaCl  solution?

(a) [Co(NH ) Br]SO  (b) [Co(NH ) SO ]Br  (c) [Co(NH ) ]Cl  (d) none
2

3 5 4 3 5 4 3 6 3
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10 x 2 = 20

What are simple salts? Give one example.

What are ligands and coordination number?

Name the following complexes  a)  \([Co(NH_3)_5)(H_2O)]Cl_3\)  b)  \(Na[B(NO_3)_4]\)

Draw the structure of cis and trans \(-[Pt(NH_3)_2Cl_2]\)

What is central metal ion in a co-ordination complex?

What are anionic &cationic complex?give an example

Write short note an ligand isomerism

[Co(NH ) ]3+ is diamgnetic where as [CoF ]  is paramagnetic explain.3 6 6
3+

Write a short on synthetic detergents

A substance is found to have a magnetic moment of 3.9 BM.How many unpaired electrons does it contain?

15 x 3 = 45

What are double salts? Give one example.

In what way complex salt di�ers from double salt?

Give one example for a monodentate ligand, a bidentate ligand and a chelating ligand.

Calculate the charge on the central metal ion present in the following complexes.  a)    \([Fe(NH_3)_4Cl_2]NO_3\)    b)  \

(Na[B(NO_3)_4]\)

What are the special features of a coordination sphere?

What is the chemotherapeutic use of complexes?

Outline the function of chelating agent in synthetic detergents?

Write note on iron-porphyrin complex.

Explain coordination isomerism.

Calculate the paramagnetic moment of Fe  ion2+

Why [FeF ]  is paramagnetic whereas [Fe(CN )]  diamagnetic?6
4-

6
4-

Mention any two bio-coordination compounds with their functions

Write any three applications of co-ordination compounds

Calculate the charge on the co-ordination complex (i) [Cu(NH ) ]SO  ; (ii) K [Fe(CN) ]3 4 4 4 6

Calculate the magnetic moment of Ni  and Fe  ions2+ 2+

4 x 5 = 20

Explain the following isomerism in co-ordination compounds. i) Hydrate isomerism    ii) Linkage isomerism   iii) Ligand

isomerism

Explain coordination isomerism and ionization isomerism using an example for each.

[Cu(NH ) ]  is square planar, whereas [NiCl ]  is tetrahedral.Expalin3 4
2+

4
2

What are the postulates of valance bond theory? Give its limitations.
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Formation of coloured ions is possible when compounds contains

(a) paired electrons  (b) unpaired electrons  (c) lone pairs of electrons  (d) none of the above

The colour of Ti\le� ( { H }_{ 2 }O \right) _{ 6 }^{ 3+ } ion is due

(a) d-d transistion   (b) Presence of water molecules  (c) Inter atomic transfer of electrons  (d) None of the above

The outer electronic configuration of chromium is 

(a) 3{ d }^{ 6 }4{ s }^{ 0 }  (b) 3{ d }^{ 5 }4{ s }^{ 1 }  (c) 3{ d }^{ 4 }4{ s }^{ 2 }  (d) 3{ d }^{ 3 }4{ s }^{ 2 }4{ p }^{ 1 }

Copper is extracted from

(a) cuprite   (b) copper glance   (c) malachite  (d) copper pyrites

For a transistion metal ion, the e�ective magnetic moment in BM is given by the formula 

(a) \sqrt { n\le�( n-1 \right) }  (b) \sqrt { n\le�( n+1 \right) }  (c) \sqrt { n\le�( n+2 \right) }

(d) \sqrt { n\le�( n+1 \right) \le�( n+2 \right) }

Reaction of copper with dilute nitric acid gives

(a) nitric oxide  (b) nitrogen dioxide  (c) nitrous oxide  (d) ammonium nitrate

Chromous salts can be produced by the reaction of chromium with

(a) dil. { HNO }_{ 3 }  (b) dil. HCl  (c) con. { H }_{ 2 }{ SO }_{ 4 }  (d) con. { HNO }_{ 3 }

Which of the following is blue in colour?

(a) { CuSO }_{ 4 }  (b) { CuSO }_{ 4 }.{ 5H }_{ 2 }O  (c) { Cu }_{ 2 }I_{ 2 }  (d) { Cu }(CN)_{ 2 }

When an alkali is added into the potassium dichromate it becomes yellow due to the formation of

(a) { CrO }_{ 4 }^{ 2- }  (b) { { Cr }_{ 2 }O }_{ 7 }^{ 2- }  (c) { { Cr }_{ 2 }O }_{ 4 }^{ 2- }  (d) Cr^{ 3- }

Which of the following compounds will give positive chromyl chloride test?

(a) { CuCl }_{ 2 }  (b) { CaCO }_{ 3 }  (c) { CCl }_{ 4 }  (d) { C }_{ 6 }{ H }_{ 5 }Cl

Which of the following electronic configuration corresponds to the highest magnetic moment?

(a) { d }^{ 2 }  (b) { d }^{ 3 }  (c) { d }^{ 4 }  (d) { d }^{ 9 }

The ignition mixture used in alumino thermic process is

(a) { BaO }_{ 2 } + Mg powder  (b)  { BaO }_{ 2 }  + Mg ribbon  (c) { BaO } + Mg powder  (d)  { BaO }   + Al powder

Amalgam of which one of the following metal is used in dental filling

(a) Ag  (b) Cu  (c) Cr  (d) Zn

d - Block metal ions are coloured if they have the electronic configuration

(a) { s }^{ 2 }  (b) { d }^{ 5 }  (c) { d }^{ 0 }  (d) { d }^{ 10 }

Which of the following gives black precipitate with copper sulphate solution?

(a) KI  (b) NH OH  (c) NaOH  (d) H S4 2

10 x 2 = 20

Why do transition elements form complex?

\le�[ Ti\quad \le�( { H }_{ 2 }O \right) _{ 6 } \right] ^{ 3+ } is coloured while \le�[ Sc\le�( { H }_{ 2 }O \right) _{ 6 } \right] ^{ 3+

} is colourless. Explain.

A substance is found to have a magnetic moment of 3.9 BM. How many unpaired electrons does it contain?

Explain why M{ n }^{ 2+ } is more stable than M{ n }^{ 3+ } ?

What is the action of heat on copper sulphate crystals? Write the equation
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Write a note on chromyl chloride test. (or) Explain chromyl chloride test with equation.

What is calamine? How is it prepared?

What is matte? What are its constituents?

What is philosopher's wool? How is it formed?

Write short notes on chrome plating.

15 x 3 = 45

Why are transition metal ions coloured?

Explain the action of moist air on copper.

Explain the action copper with con. { H }_{ 2 }{ SO }_{ 4 }.

What is the action of copper with (i) dil. { HNO }_{ 3 } (ii) con. { HNO }_{ 3 }.

What is Bordeaux mixture? Mention its use.

Write notes on purple of cassius.

What are ferromagnetic substances? Give an example.

Explain the action of chromium metal on a) steam, b) dill. HCI.

Mention any three uses of silver.

What is the action of ferrous sulphate with acidifield { K }_{ 2 }{ Cr }_{ 2 }{ O }_{ 7 }?

The transition elements show variable oxidation states. Give reason. 

Give the composition and uses of stellite, ferrochrome, stainless steel, nichrome.

Explain the electrolytic refining of zinc, gold, silver and copper.

Most of transition metals are used as catalysts. Give reason.

Write short notes on alumino thermic process.

2 x 5 = 10

A reddish brown coloured metal A reacts with con.H SO  to give blue coloured compound B with the liberation of sulphur

dioxide.Reaction of B with potassium iodide gives a white precipitate of C. Identify A,B and C and explain the reactions

involved.

2 4

An element in group number 12, period number 4 is extracted from its sulphide ore. (A) reacts with 02 at 773K to give

Philosopher',s wool. (A) reacts with hot NaOH to give compound (C). (A) also reacts with dilute nitric acid and forms

compound (D) with a liberation of N O. Find out (A), (B), (C) and (D). Explain the reactions.2

2 x 5 = 10

Explain briefly the extraction of copper from its chief ore.

Explain how dichromate is extracted from its chromite are. Write the balanced chemical equation for the reaction between

an acidified solution of { K }_{ 2 }C{ r }_{ 2 }{ O }_{ 7 } and KI 
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The electronic configuration of Actinides is 

(a) \le�[ Rn \right] 5f^{ 0-14 }6d^{ 0 }7s^{ 0 }  (b) \le�[ Rn \right] 5f^{ 0-14 }6d^{ 0-2 }7s^{ 0 }

(c) \le�[ Rn \right] 5f^{ 0-14 }6d^{ 0-2 }7s^{ 1 }  (d) \le�[ Rn \right] 5f^{ 0-14 }6d^{ 0-2 }7s^{ 2 }

Lanthanides are extracted from 

(a) Limonite  (b) Monazite  (c) Magnetite  (d) Cassiterite

The elements in which the extra electron enters (n-2) f orbitals are called 

(a) s block elements   (b) p block elements  (c) d block elements  (d) f block elements

_______is used in gas lamp material

(a) MnO_{ 2 }  (b) CeO_{ 2 }  (c) N_{ 2 }O_{ 5 }  (d) Fe_{ 2 }O_{ 3 }

Metallothermic processes involving Lanthanides are called as

(a) Aluminothermic process  (b) Landthanido-thermic process  (c) Reduction process  (d) Oxidation process

The oxidation state of uranium in UO Cl  is                                                                                  
(a) +5  (b) +2  (c) +4  (d) +6  

2 2

The constitutents of mish metal are

(a) 30 % Zn, 50 % Lr, 10 - 15 % Np and traces of C and Si  (b) 35 - 40 % Th, 35 % Ce, 5 % Zr and traces of Mg and Ca

(c) 45 - 50 % Ce, 25 % La, 5 % Nd other lanthanides and traces of Fe and Ca

(d) 20 - 25 % Lr, 45 % La, 15 % Nd other actinides and traces of Mg and Ca

The consequence of lanthanide contraction is

(a) decrease in the tendency to act as reducing agent with increase in atomic number

(b) increase in the basic nature of hydroxides with increase in atomic number

(c) their properties vary appreciably with change in atomic number  (d) separation of lanthanides become easier

The oxidation state exhibited by lanthanides other than +3 are

(a) +1 and +2  (b) +2 and +4  (c) +4 and +5  (d) +5 and +6

The element which has completely filled 4f - sub level is

(a) terbium  (b) yetterbium  (c) lutetium  (d) cerium

Pure lanthanides metals are obtained by heating the trifluorides of lanthanides with

(a) calcium  (b) lithium  (c) both (a) and (b)  (d) sodium

_________ is the oxidation state of  U in   { UF }_{ 6 }

(a) +6  (b) +4  (c) +3  (d) 0

Which of the following lanthanides have no partly filled 4f sub-shell but have electrons in 5d sub-shell?

(a) Ce  (b) Lu  (c) Pm  (d) Nd

The oxides of lanthanides used in gas lamp materials are

(a) CeO  and NdO  (b) CeO  and ThO  (c) ThO and SmO  (d) LuO   and CeO2 2 2 2 2 2 2   2

In cigarette lighters............is used.

(a) Mish-metal  (b) CeO  (c) Mg-alloy  (d) Pyrophoric alloy.2

7 x 2 = 14

What is the di�erence in the electronic configuration of transition and inner-transition elements?

What are lanthanides? Give the various oxidation states of lanthanides.
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What are mish metals? Give their uses.

Write the general electronic configuration of lanthanides and actinides

What are the causes of lanthanide contraction?

What is lanthanide contraction and actinide contraction?

Explain the e�ect of lanthanide contraction on the basic nature of ions.

17 x 3 = 51

What are inner transition (f-block) elements? Give two examples.

Write the uses of Lanthanides and Actinides.

How the complexes are used in color tests?

How are f-block elements classified?

What is lanthanide contraction?

What is di�icult to separate lanthanide elements?

Write a note on oxidation state of lanthanides

Write any two consequences of lanthanides contraction

What are mish metals?Give their uses.

Write the uses of actinides

Write any three uses of lanthanides

Write any two di�erences between lanthanides and actinides.

What is actinide contraction?

What are the oxidation states exhibited by actinides?

What are the consequences of actinide contractions?

Write short notes on Pyrophoric alloy.

Give the position of lanthanides in the periodic table.

4 x 5 = 20

Describe the extraction of Lanthanides from monazite sand.

What are the consequences of lanthanide contraction?

How are lanthanides isolated from monazite sand?

What are the general properties of f-block elements? (Lanthanides and Actinides) (i) Electronic configuration (ii) Oxidation

state (iii) Radii of tripositive ions.
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In the nuclear reaction,,the number of \alpha and \beta particles emitted are

(a) 7\alpha ,5\beta  (b) 6\alpha ,4\beta  (c) 4\alpha ,3\beta  (d) 8\alpha ,6\beta

The reaction _{ 5 }{ { B }^{ 8 } }\rightarrow _{ 4 }{ { Be }^{ 8 } } takes place due to

(a) \alpha \quaddecay  (b) \beta \quaddecay  (c) electron capture  (d) positron decay

_{ 92 }{ { U }^{ 235 } } nucleus absorbs a neutron and disintegrates into _{ 54 }{ { Xe }^{ 139 } },_{ 38 }{ { Sr }^{ 94 } } and x.What

will be the product x?

(a) 3 neutrons  (b) 2 neutrons  (c) \alpha \quadparticle  (d) \beta \quadparticle

Loss of a \beta -particle is equivalent to

(a) Increase of one proton only  (b) Decrease of one neutron only  (c) Both (a) and (b)  (d) None of these

Which of the following is used as neutron absorber in the nuclear reactor?

(a) Water  (b) Deuterium  (c) Some compound of uranium  (d) Cadmium

Mary Curie was awarded Nobel prize for the discovery of

(a) radioactivity  (b) radium and polonium  (c) optical activity  (d) uranium and thorium

Uranium series belongs to

(a) 4n+3  (b) 4n+2  (c) 4n+1  (d) 4n

According to Einstein equation

(a) \lambda ={h\over mv}  (b) \lambda ={h\over p}  (c) \Delta E={ \Delta mc }^{ 2 }  (d) \Delta E={ E }_{ 2 }-{ E }_{ 1 }

In nuclear fission the heavy nucleus is usually bombarded with

(a) proton  (b) deutron  (c) neutron  (d) electron

The isotope used in Brain scan is

(a) { _{ 1 }{ H } }^{ 3 }  (b) { _{ 6 }{ C } }^{ 11 }  (c) { _{ 6 }{ C } }^{ 14 }  (d) { _{ 80 }{ Hg } }^{ 197 }

Iron - 59 is used in

(a) diagnosis of anemia  (b) blood clot  (c) cancer  (d) tumour

Radioactive reaction follows

(a) zero order kinetics  (b) first order kinetics  (c) pseudo first order kinetics  (d) third order kinetics

Gold - 198 is used for

(a) brain scan  (b) kidney scan  (c) diagnosis of anemia  (d) curing cencer

The levels of liquids in tanks can be known using

(a) Au - 198  (b) Na - 24  (c) Sr - 90  (d) Hg - 197

How many \alpha and \beta particles will be emitted by an element _{84}A^{218} When it transforms to a stable isotope

of _{82}B^{206} ?

(a) 2 \alpha, 2 \beta  (b) 3 \alpha  , 4 \beta  (c) 3 \alpha , 2 \beta  (d) 2 \alpha , 4  \beta

10 x 2 = 20

Define radio activity.

Write two di�erence between chemical reaction and nuclear reaction.

What is Q value of a nuclear reaction?

State two uses of radio carbon dating.

What is binding energy of Nucleus?
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What is spallation reaction? Give an example

In the following radioactive decay  X  \longrightarrow Y  how many \alpha  and \beta  particles are ejected.92
232

89
220

What is the relationship between half-life period and disintegration constant? How is average life calculated?

Give the important terminologies used in the nuclear reaction.

Write a note on the assignment of atoms per unit cell in body-centered cubic lattice or CsCI.

15 x 3 = 45

What are the types of nuclear reaction. Give example for each type.

Explain the principle behind the Hydrogen bomb.

What is Radio carbon dating?

What is average life?

Explain the use of radioisotope in the study of hydrolysis of ester.

The half-life period of a radioactive element is 100 seconds. Calculate the disintegration constant.

The atomic masses of Li, He and proton are 7.01823 amu, 4.00387 amu and 1.00715 amu respectively. Calculate the energy

evolved in the reaction.

Complete the following nuclear reactions. (i)  Mo (......,n) Tc  (ii) .......(αα,2n) At  (iii)  Cm + C  ->........+4( n

(iv)  N (p,αα)...... (v)  Na (n,ββ).... (vi)  K (p,d).... (vii)  Co (d,p)....... (viii)  AI (αα,n).... (ix) Na +........-> Mg + n
42

96 
43

97
85

211
94

246
6

12
0

1)

7
15

11
23

19
39

27
59

13
27

11
23

12
23

0
1

Explain binding energy.

What is mean by nuclear fission?

Write a note on nuclear power generator 

Explain the use of radioisotope in the study of hydrolysis of ester

Write the uses of _{ 6 }{ C }^{ 11 } and _{ 6 }{ C }^{ 14 }

What are the uses of mercury - 197 and phosphorous - 32?

Write a note on nuclear fusion and hydrogen bomb

2 x 5 = 10

Half-life period of a radioactive element is 100 seconds. Calculate the disintegration constant and average life period. How

much time will it take for 90% decay?

Half life period of a radioactive element is 1500 years. Find the value of disintegration constant in s .-1

2 x 5 = 10

What is nuclear fusion? How do nuclear fusion reactions di�er from fission reactions?

Di�erentiate chemical reactions from nuclear reactions.
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The shape of PCI_{5} is

(a) pyramidal  (b) trigonal bipyramidal  (c) linear  (d) tetrahedral

Which shows only -1 oxidation state?

(a) fluorine  (b) bromine  (c) chlorine  (d) iodine

Among the halogen acid, the weakest acid is

(a) HF  (b) HCl  (c) HBr  (d) HI

Halogens belong to the group number

(a) 14  (b) 15  (c) 17  (d) 18

Which of the following has highest first ionisation energy?

(a) He  (b) Ne  (c) Ar  (d) Kr

The group number of boron family is

(a) 13  (b) 14  (c) 15  (d) 16

Red lead is

(a) PbO  (b) { Pb }_{ 3 }{ O }_{ 4 }  (c) Pb{ O }_{ 2 }  (d) P{ b }_{ 2 }{ O }_{ 2 }

Orthophosphoric acid is

(a) dibasic  (b) monobasic  (c) tribasic  (d) tetrabasic

The shape of { IF }_{ 7 } is

(a) pentagonal bipyramidal  (b) octahedral  (c) tetrahedral  (d) hexogonal pyramidal

The water repellent property is possessed by

(a) Phosphoric acid  (b) Silicone  (c) Silica  (d) Phosphorus trichloride

The nitrogen group element which occurs largely in the earth's crust is

(a) P  (b) As  (c) Sb  (d) Bi

The insulating meterial in high voltage equipments is

(a) CaF_{ 2 }  (b) CF_{ 2 }{ Cl }_{ 2 }  (c) SF_{ 6 }  (d) UF_{ 6 }

The type of hybridization found in  ClF  is

(a) { sp }  (b) { sp }_{ }^{ 2 }  (c) { sp }_{ }^{ 3 }  (d) { { sp }^{ 3 } }d

The type of hybridization found is IF_{ 5 } is

(a) { { sp }^{ 3 } }d  (b) { { sp }^{ 3 } }d^{ 2 }  (c) { { sp }^{ 3 } }  (d) { { sp }^{ 3 } }d^{ 3 }

Which of the following shows negative oxidation state only?

(a) Br  (b) F  (c) CL  (d) I

10 x 2 = 20

H_3PO_3 is diprotic. Why?

Why H O is a liquid while H S  is a gas. Why?2 2

What is burnt alum?

Write a note on etching of class.

What happens when H PO is heated?3 3 

Explain with an example the reducing nature of H PO  .3 3

How silver nitrate reacts with orthophosphoric acid?
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How is potash alum prepared from alunite?

Mention the uses of argon.

Write the uses of krypton, xenon and radon.

15 x 3 = 45

Fluorine atom is more electonegative than iodine atom yet, HF has lower acid strength than HI. Explain?

Why do noble gases form compounds with fluorine and oxygen only?

Write the uses of Neon?

Draw the structure and electron dot formula of ortho phosphoric acid.

Why is He used in balloons?

Write the preparation of CIF, CIF , and IF3 7.

PF  is known, but NF  is not known. Give reason.5 5

Complete and balance the following equations   1) Pb + O_{2} + H_{2}O \rightarrow   2) Pb+HCl\rightarrow

What is the other name for the elements of group 17? Why is it called so?

Write a short note on the activity of halogens towards hydrogen.

What is the action of halogens with alkalies?

Write a note on plumbo-solvency.

Why thallium shows the oxidation state of +1, while the other elements of its group show an oxidation state of +3.

Write any three uses of phosphoric acid.

An element 'A' belongs to group number 15 and period number 3. 'A' reacts with CI  to give compound 'B' which has a

pungent odour. 'B' reacts with sulphuryl chloride to give 'C' which is a yellowish white solid.
2

2 x 5 = 10

An element ‘A’ occupies group number 15 and period number 3 reacts with chlorine to give B which further reacts with

chlorine to give C at 273 K. Both B and C are chlorinating agent for organic compounds. C is a better chlorinating agent

because it hlorinates metals also. B reacts with SO  and reduces it to SO .B has a pyramidal shape. C has trigonal

bipyramidal shape by sp3d hybridisation. Identify the element A and the compounds B and C. Write the reactions.
3 2

An element A belongs to group number 15 and period number 3. One of its allotropic form on heating with concentrated

sodium hydroxide in an inert atmosphere gives a hydride(B) B reduces silver nitrate and forms an oxyacid of C. Identify A,B

and C. Explain the reactions.

3 x 5 = 15

How fluorine is isolated from their fluorides?Describe its important properties and uses.

Mention the uses of silicones.

An element A belongs to 14th group is a metal, which can be cut with a knife. It is not a good conductor of heat and

electricity. A in pure state does not react with water but air dissolved water forms hydroxide. Identify A.
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The electron a�inity of an atom

(a) directly proportional to its size  (b) inversely proportional to its size  (c) is independent of its size  (d) none of these

The bond length of \({ Cl }_{ 2 }\)molecule is

(a) 0.74  (b) 1.44  (c) 1.98  (d) 2.28

The electronegativity of an element in the Mulliken scale is 5.6. Then  electronegativity  the Pauling scale is

(a) 2.8  (b) 2  (c) 5.6  (d) 11.2

which group of elements high electron a�inity values?

(a) 1  (b) 2  (c) 17  (d) 18

NaCl is having ionic bond since

(a) \({ X }_{ Cl }-{ X }_{ na }<\)1.7  (b) \({ X }_{ na }={ X }_{ Cl }\)  (c) \({ X }_{ Cl }>>{ X }_{ na }\)  (d) \({ X }_{ Cl }>>{ X }_{ na }\)

negative value for electron a�inity is possessed by

(a) nitrogen  (b) fluorne  (c) lithium  (d) cadmium

Electronegativity = \(\frac { IE+EA }{ 2 } \) this is according to

(a) pauling scale  (b) mullikan scale  (c) sanderson's scale  (d) alfred and rochow's scale

Which of the following is not a periodic property?

(a) equivalent mass  (b) atomic radius  (c) electron a�inity  (d) electronegativity

Electronegativity is a measure of the capacity of an atom to

(a) attract electrons  (b) attract protons  (c) repel electrons  (d) repel protons

Which of the following sets of elements have the strongest tendency to form anions

(a) N, O, F  (b) P, S, Cl  (c) As, Se, Br  (d) Sb, Te, I

As we go from le� to right along a period atomic radius ......................

(a) decreases  (b) remains constant  (c) slightly increases  (d) increases

The ionic radius is inversely proportional to ...........

(a) atomic number  (b) atomic mass  (c) e�ective nuclear charge  (d) screening constant

In general, cationic radius is ..................... atomic radius while anionic radius is ................

(a) equal to, larger  (b) larger than, smaller  (c) smaller than, larger  (d) equal to, smaller

The di�erence in electronegativity values of two atoms is directly related to the ...................

(a) bond length  (b) bond angle  (c) bond order  (d) bond strength

The covalent radius of chlorine atom is measured as .............

(a) 1.98 A  (b) 0.99 A  (c) 0.77 A  (d) 1.76 A0 0 0 0

10 x 2 = 20

Arrange the following species in the increasing order of size \(a)\quad { O }^{ 2- },{ F }^{ - },{ Mg }^{ 2+ },{ Na }^{ + }\)        \

(b)\quad F,{ F }^{ - }\quad\)   \(c)\quad N,O\quad\)\(d)\quad { Fe }^{ 2+ },Fe,{ Fe }^{ 3+ }\quad\)  \(e)\quad { Na }^{ + },{ Cl }^{ -

},Na,Cl\quad\)   \(f)\quad I,I^{ + },{ I }^{ - }\)

Among all the metals electron a�inity of gold is high. Why?

Define atomic radii.

The experimental value of d (c - cl) is 1.76 A  . What is the atomic radius of carbon?(r  = 0.99 A )0
Cl

0

Describe the factors influencing the ionisation energy.
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Explain the variation of atomic radii along group and period.

What do you mean by periodicity in properties? Name the periodic properties.

Noble gases are found to have maximum ionisation energy. Give reason.

What are the factors that a�ect electron a�inity?

Why is electron a�inity of gold (222.7 kJ mol ) is very high?-1

15 x 3 = 45

Arrange the following elements in the increasing order of their first ionisation potentials, give proper explanation for your

answer.a) Li,Be,B  b) N,O,F  c) C,N,O,F

Which element of the following has the highest ionisation potential? Na, Cl, Si and Ar.

Describe with reasons which atom in each of the following pairs has higher ionisation energy?a) Mg and Al  b) B and Al  c) Al

and Si

Which element of the following pairs of elements has higher ionisation energy? Justify your answer.a) K or Ca  b) Be or B 

c) I or Ba  d) F or Cl  e) N or O

Which element of the following groups of elements has smallest ionisation energy? Justify your answer.a) Ca or Be  b) Ca or

K  c) Cl or I d) Be, B, C

Answer the following questions   a) Which element has the most positive value of electron a�inity?b) Which element has

low electronegativity?

Mention the disadvantage of Pauling's and Mullikan's electronegatively scale

Why EA of fluorine is less than that of chlorine?

What is the influence of the shapes of the orbitals in ionisation energy?

What is the e�ect of size of the atom in ionisation energy?

Electron a�inity of elements with \(d^{10}s^{2}\) configuration is found to be negative. Why? 

If \({ X }_{ A }={ X }_{ B },\)state whether the bond is covalent or ionic.

Which element of the following has the highest ionisation potential? Na, Cl, Si and Ar.

The I.E. of neon is greater than that of fluorine. Give reason.

Define electronegativity. How does electronegativity vary across a period and down a group?

2 x 5 = 10

Calculate the e�ective nuclear charge of the last electron in an atom whose configuration is 1s  2s  2p  3s  3p2 2 6 2 5

Calculate the e�ective nuclear charge of the electron in hydrogen atom.

2 x 5 = 10

Explain Pauling's method to determine ionic radii.

Explain any three factors which a�ect the ionisation energy.
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Emulsifying agent is used for

(a) precipitation of an emulsion  (b) coagultation of emulsion  (c) stabilization of emulsion

(d) none of these

Medicine used as an eye lotion is

(a) Silver sol  (b) colloidal gold  (c) colloidal antimony  (d) milk of magnesia

The substance on whose surface adsorption takes place is called

(a) absorbate  (b) adsorbent  (c) active subtance  (d) emulsion

The magnitude of physical increases with

(a) high pressure and high temperature  (b) high pressure and low temperature

(c) low pressure and high temperature  (d) low pressure and low temperature

A catalyst which enhances the speed of the reaction is called

(a) promoter  (b) negative catalyst  (c) positive catalyst  (d) catalytic poison

Cholorine is manufactured by

(a) Bergius process  (b) Bosch's process  (c) Deacon's process  (d) contact process

The concept of electrical double layer was proposed by

(a) Brown   (b) Graham  (c) Helmholtz  (d) Tyndall

The Blue colour of water in the sea is due to

(a) adsorption of other colours except blue by water molecules

(b) scattering of blue light by water molecules  (c) refraction of blue light by impurities in sea

(d) reflection of blue sky by sea water

The rate of oxidation of sodium sulphite in air into sodium sulphate can be reduced using 

(a) MnO  (b) Pt  (c) alcohol  (d) vanadium pentoxide2

Delta is formed because of

(a) Formation of colloid  (b) peptistation  (c) coagulation of colloid  (d) dialysis

Cork is an example for

(a) solution  (b) foam  (c) solid foam  (d) gel

Which of the following is kinetic property of colloid?

(a) Brownian movement  (b) Tyndall e�ect  (c) Helmholtz double layer  (d) Electrophoresis

Which is the dispersion method of preparation of colloid?

(a) preparation of ferric hydroxide sol by adding boling water into dilute ferric chloride solution

(b) preparation of metal sols by electro dispersion method  (c) formation of delta 
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(d) coagulation of blood

Which of the following statements about physical adsorption is true?

(a) change of pressure has no e�ect  (b) unimolecular layer is formed on the adsorbent  surface

(c) adsorption decreases with increase of temperature  (d) it is irreversible adsorption

Curd is a colloidal solution of

(a) liquid in liquid   (b) liquid in solid   (c) solid in liquid  (d) solid in solid

Which is one of the following factors is false regarding catalyst?

(a) Small quantity is enough   (b) Initiate the reaction

(c) Remains unchanged in mass and chemical composition  (d) Specific in its action

Which type of colloid is a sol?

(a) solid in liquid  (b) liquid in solid  (c) solid in solid  (d) gas in solid

The platinum catalyst used in the oxidation of SO  by contact process is poisoned by

(a) AS O  (b) V O  (c) Fe O  (d) CuCI
2

2 3 2 5 2 3 2

The compound used for tanning of leather is 

(a) milk of magnesia   (b) colloidal antimony  (c) chromium salts  (d) ferric chloride

Haze is an example of

(a) solid dispersed in gas  (b) gas dispersed in gas  (c) solid dispersed in liquid

(d) gas dispersed in liquid

ANSWER ALL THE QUESTION 10 x 2 = 20

What is electrophoresis?

Why is a colloidal system of gas in gas does not exist?

What is Tyndall e�ect?

What are adsorbent and adsorbate?

What are promoters? Give example.

Explain the kinetic property of colloids

How is rain formed?

Explain O/W and W/O types of emulsions with examples.

What are lyophobic colloids? Give examples.

Write short notes on tanning.

ANSWER ALL THE QUESTION 10 x 3 = 30

What are active centers?

Why colloids are purified?

What is meant by physical adsorption?

What is ultra filtration?

What is tanning?

What are the properties of emulsions?

What is purification colloid?

What are the types of gaseous adsorption on solids?

Why colloidal solution of a gas in gas is not possible?

Explain the methods of purification of sols.
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*****************************************

ANSWER ALL THE QUESTION 6 x 5 = 30

Write the applications of catalysis.

Write briefly about the preparation of colloids by condensation methods.

Write any three general characteristics of catalysis.

Write any two chemical methods of preparation of colloids by condensation method.

Write notes on    i) Brownian movement   ii) Tyndall e�ect  iii) Helmholtz double layer

How can you determine the charge of the sol particles?

41)

42)

43)

44)

45)

46)

www.Padasalai.Net

www.Padasalai.Net                                                                                    www.TrbTnpsc.com

http://www.trbtnpsc.com/2018/02/latest-12th-study-materials-2018.html



T D

12th Standard

Chemistry

Competitive Edge Academy

Date : 26-Nov-18

Reg.No. :                 

Time : 01:40:00 Hrs Total Marks : 100
15 x 1 = 15

The amount of heat exchanged with the surrounding at constant temperature an pressure is called

(a) \(\Delta E\)  (b) \(\Delta H\)  (c) \(\Delta S\)  (d) \(\Delta G\)

All the naturally occuring processes proceed spontaneously in a direction which leads to

(a) decrease of entropy  (b) increase in enthalpy  (c) increase in free energy  (d) decrease of free energy

In an adiabatic process which of the following is true?

(a) \(q=w\)  (b) \(q=0\)  (c) \(\Delta E=q\)  (d) \(P\Delta V=0\)

When a liquid boils, there is

(a) an increase in entropy  (b) a decrease in entrophy  (c) an increase in heat of vapourisation  (d) an increase in free energy

If \(\Delta G\) for a reaction is negative, the change is

(a) Spontaneous  (b) Non-spontaneous  (c) Reversible  (d) Equilibrium

Which of the following does not result in an increase in the entropy?

(a) crystallisation of sucrose from solution  (b) rusting of iron  (c) conversion of ice to water  (d) vaporisation of camphor

In which of the following process, the process is always non-feasible?

(a) \(\Delta H>0,\Delta S>0\)  (b) \(\Delta H<0,\Delta S>0\)  (c) \(\Delta H>0,\Delta S<0\)  (d) \(\Delta H<0,\Delta S<0\)

Change in Gibb's free energy is given by

(a) \(\Delta G=\Delta H+T\Delta S\)   (b) \(\Delta G=\Delta H-T\Delta S\)   (c) \(\Delta G=\Delta H\times T\Delta S\) 

(d) None of the above

For the reaction \(2Cl_{ (g) }\rightarrow Cl_{ 2(g) }\), the signs of \(\Delta H \) and \(\Delta S\) respectively are

(a) + , -  (b) + , +  (c) - , -  (d) - , +

Which is the statement forr second law ?

(a) A reaction tends to be spontaneous if it is accompanied by decrease in entropy

(b) E�iciency of a machine can be cent percent.

(c) It is impossible to transfer heat from a cold body to a hot body without doing some work.

(d) In a heat engine input energy can bve completely converted into out put work.

eu and EU are respectively

(a) cal K  and cal mol  (b) cal mol  K  and J mol  K  (c) cal K  and JK  (d) JK  and cal mol  K-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

Trouton's rule is applicable for

(a) Helium  (b) Water  (c) CH COOH  (d) CCI3 4

The enthalpy changed and entropy change of a process are 200 KJ mol  and 200 J mol  respectively at 300 K, then the

process is

(a) feasible  (b) non feasible  (c) reversible  (d) equilibrium

-1 -1

The entropy statement of second law of thermodynamics is

(a) Entropy is a state function  (b) A process accompanied by increase is entropy tends to be spontaneous

(c) Entropy is a measure of randomness

(d) Entropy represents the ratio of the heat involved (q) to the temperature (T) of the process

In which of the following \(\triangle S\) is positive?     \(1.2{ H }_{ 2 }{ O }_{ (g) }\rightarrow { 2H }_{ 2(g) }+{ O }_{ 2(g) }\\ 2.CO_{

(g) }+{ 2H }_{ 2(g) }\rightarrow { CH }_{ 3 }{ OH }_{ (g) }\\ 3.{ C }_{ 2 }{ H }_{ 5 }{ OH }_{ (g) }+{ 3O }_{ 2(g) }\rightarrow { 2CO }_{

2(g) }+{ 3H }_{ 2 }{ O }_{ (g) }\\ 4.{ C }_{ 2 }{ H }_{ 5 }{ OH }_{ (I) }+{ 3O }_{ 2(g) }\rightarrow { 2CO }_{ 2(g) }+{ 3H }_{ 2 }{ O }_{ (I) }\)
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*****************************************

(a) 1,2,3 and 4  (b) 1.3 and 4  (c) 1 and 3  (d) 2 and 4

10 x 2 = 20

Give the Kelvin - Planck statement of second law of thermo-dynamics.

How \(\Delta G\) is related to \(\Delta H\)and \(\Delta S\) ? What is the meaning of \(\Delta G=0\) ?

Mention the essential condition for spontaneity in a chemical reaction.

State the Clausius statement of second law of thermodynamics

How is e�iciency of a machine determined?

State Trouton's rule.

Define Standard free energy.

State first law of thermodynamics.

Why H2, He and water, alcohol do not obey Trouton's rule?

What happens when external pressure is less than internal pressure of the gaseous system?

15 x 3 = 45

Predict the feasibility of a reaction when   i)  both \(\Delta H\) and \(\Delta S\) increase   ii)  both \(\Delta H\) and \(\Delta S\)

decrease   iii)  \(\Delta H\) decreases but \(\Delta S\) increases  iv) \(\Delta H\) increases     \(\Delta S\) decreases

Write the entropy statement of second law of thermodynamics.

Define entropy change.

When does entropy increase in a process?

Define standard free energy change of a reaction.

What types of liquids or substances deviate from Trouton's rule?

Define entropy of vapourisation.

Calculate the maximum % e�iciency possible from a thermal engine operating between 110°C and 25°C. Given
Data: T =110 C = 110 + 273 = 383 K; T  = 25 C =25+273 =298 K Formula : % E�iciency = \(\le�( 1-\frac { { T }_{ 2 } }{ { T }_{ 1 } }

\right) \times 100\)
1

o
2

o

Define entropy

Why entropy of spontaneous process is constantly incresing?

How is entropy calculated?

Why polar substances do not obey Trouton's rule?

What is the unit of entropy?

Write short notes on liquids that deviate from Trouton's rule.

What is the nature of the reaction for the following? (i) ΔG>0 (ii) ΔG<0 (iii) ΔG=0

2 x 5 = 10

Calculate the standard entropy of formation ΔS\(^{o}_{f}\) of CO . Given the standard entropies of CO , C , and O (g)

as 213.6, 5.740 and 205.0 JK  respectively.
2(g) 2(g) (S) 2

-1

For the melting of ice of 25 C enthalpy of fusion is 6.97 kJ mol  and entropy of fusion is 25.4 J mol k  .Calculate the free

energy change and predict whether melting of ice is spontaneous or not at this temperature.

0 -1 -1 -1

3 x 5 = 15

What are spontaneous reactions? What are the conditions for the spontaneity of a process?

State any three statements of second law of Thermodynamics

Gibbs's free energy (G) and explain the conditions for spontaneity of the reaction.
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