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Book Back - Self Evaluation Objectives
1. Chemical Calculations
A. Choose the best answer :
1. The volume occupied by 169 of oxygen at S.T.P.
a) 22.4 L b) 44.8 L 0)11.2L d) 5.6 L
2. Avogadro's number represents the number of atoms in
a) 12q of C*? b) 320g of S ¢) 32g of Oxygen d) 12.7g of iodine.
3. The value of gram molecular volume of ozone at S.T.P is
a)224L b) 2.24 L c)l1.2L
4. The number of atoms present in 0.5 gram- atoms of Nitrogen is same as th
a) 12g of C b) 32g of S c) 8g of the oxygen d) 24
5. The number of gram-atoms of oxygen in 128g of oxygen is
a) 4 b)8 c) 128
6. The total number of moles present in 111 g of CaCl: is
a) One mole b) Two moles Three mol ) Four moles
7. Which of the following weighs the most?
a) One gram-atom of nitrogen b) One @Wole of water
¢) One mole of Sodium d) One @plecule of H,S
8. Which of the following contains sa carbon atomglas are in 6.0g of carbon (C-12)?
a) 6.0g ethane b) 8.0q metia@ne ) 0 d) 28.0g CO
9. Which of the following con 1 :
a) 2.0g hydrogen d) 2.0g methane
10. Which one among t ing i
a)H

b) 2L each of Oz and O2
d) 1L each of NHz and 2L of SO>

c) 0.5gof H2 d) 12.3 g of Na
ales of oxygen in 6.02 x 1024 CO molecules is
b) 0.5 gm-molecule c) 5 gm-molecule  d) 10 gm-molecule
psphate of certain metal has a formula MHPO4, the formula of metal chloride is

a) MCI b) MCl3 c) MCl d) MCls
15. A compoundTontains 50% of X (atomic mass 10) and 50% Y (at. mass20). Which formulate
pertain to above date ?
a) XY b) X2Y c) XaY3 d) (X2)3Y3
16. Which of the following compound has / have percentage of carbon same as that in ethylene
(CoHa4) ?
a) propene b) Cyclohexane c) Ethyne d) Benzene
17. 5L of 0.1 M solution of sodium Carbonate contains
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a) 53 g of Na2CO3 b) 106 g of Na2COs c) 10.6 of Na2COs
d) 5 x 102 millimoles of Na;COs
3.Atomic Structure — |
1. Atomic mass of an element is not necessarily a whole number because :
(a) It contains electrons, protons and neutrons
(b) It contains allotropic forms
(c) Atoms are no longer considered indivisible
(d) It contains isotopes
(e) None of these.
2. No two electrons in an atom will have all four quantum numbers equ
known as (a) Exclusion principle (b) Uncertainty principle (c)
(d) Aufbau principle (e) Newlands law.
3. When the 3d orbital is complete, the new electron will enter the
(a) 4p orbital (b) 4f orbital (c) 4s orbital orbital (e) 5s orbital.
4. The preference of three unpaired electrons in the i anbe eXplained by :
(a) Pauling’s exclusion principle
(c) Uncertainty principle (e) None of these.
5. The number of orbitals in a p-sub-shell is
(d)

@1 (b) 2
6. The nucleus of an atom contain

(a) Electrons and protons "‘4:1‘

(c) Electrons, protons and ngutf@ns (d) Neutrons and electrons  (e) None of these
7. Which is the lightest

(e) 5.

(c) A neutron

(d) A proton
8. Which of the follo
(a) Deuterium i (d) Tritium (e) An alpha

@n=11=2 (b)w ©n=2,1=0 dn=21=1 (e)n=1,1=1
11. The atomic fumber of an element is 17 and its mass number is 37. The number of protons,
electrons and neutrons present in the neutral atom are :

(@ 17, 37,20 (b) 20,17,37 (c)17,17,20 (d) 17, 20,17 (e) 37, 20, 17.
12. The maximum number of electrons that can be accommodated in the nth level is :

(@) n2 (b) n+1 (c)n-1 (d) 2n2 (e)2+n.

13. The magnetic quantum number decides :

(a) The distance of the orbital from the nucleus
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(b) The shape of the orbital
(c) The orientation of the orbital in space

(d) The spin of the electron

(e) None of these.

4.Periodic Classification — |

1. The elements with atomic numbers 31 belongs to :

(a) d-block (b) f-block (c) p-block (d) s-block
2. Representative elements are those which belong to :

(a) s and d-blocks (b) s and p-blocks  (c) p and d-blocks

3. The most electronegative element of the periodic table is :

(@) lodine (b) Flourine (c) Chlorine

4. Which of the following forms stable gaseous negative ion.

@F (b) CI (c) Br

5. The elements having highest ionization energies within their peri

(a) Halogens (b) Noble gases

6. A property which progressively increases d

(@) lonization enthalpy

(c) Electron gain enthalpy

7. Elements whose atoms have their s
(@) Normal elements

(a) Dobereiner (c) Moseley (d) Newland
10. Which of the foll@@iing property degreases down a group :

(a) lonization enthal (b) Atonic radii (c) Valency (d) All the above properties
11. Whic est melting point ?

(2) CsCl w’ () RbCI  (c) KCI @d)NaCl  (e) LiCl.

12. Which oly pliyydroxide is most basic ?

(@) Mg (OH) (c) Ca(OH) 2 (d) Be (OH):
13. Excluding hgdrogen and helium, the smallest element in the periodic table is :

(@) lithium (b) Oxygen (c) Fluorine (d) Chlorine
14. Which one among the following species has the largest atomic radius:

(a) Na (b) Mg (c) Al (d) Si

15. Which of the following is the lightest metal ?

(a) Calcium (b) Lithium (c) Magnesium (d) Sodium
16. Which of the following has highest ionization potential?

(a) Sodium (b) Magnesium (c) Carbon (d) Fluorine
17. With respect to chlorine, hydrogen will be
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(a) Electropositive (b) Electronegative (c) Neutral (d) None of these.
18. Which element has the greatest tendency to lose electrons?

(a) Chlorine (b) Sulphur (c) Francium (d) Berylium.

19. Halogens belong to the :

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

(e) Zero group of the periodic table.

20. Compared to first ionization enthalpy of an atom, the second is :

(a) Greater (b) Less (c) Same (d) Negligible

21. Which arrangement of the following set of atoms is in order of incre

Na, Rb, K and Mg ;

(a) Na, Mg, K, Rb (b) Na, K, Mg, Rb  (c) Mg, Na, K, Rb  (d)

22. The first attempt to classify the elements was made by :

(a) Mendeleev (b) Newland (c) Lother Me
23. Characteristic of transition elements is incomplete in :

(a) d-orbitals (b)f-orbitals

24. Which of the following will have lowest fir,

(a) Na

(d) Cl

(d) ns? np®(n-1)a*-1°

(a) 4d-orbital ' (c) 5d-orbital (d) 6d-orbital
5. Group 1S -Block

1. Atoms of the sam i ic number but different mass number are called
(a) isotopes i (c) isotones (d) isomerism

2. Deuterium nucleus
(d) 2 protons and one neutron

(b) water (c) heavy water (d) all the above
4. Tritium is prégared by bombarding lithium with
(a) deuterons (b) mesons (c) slow neutrons __ (d) all helium nucleus
5. At room température ordinary hydrogen consists of about
(a) 25% para and 75% ortho (b) 75% para and 25% ortho
(c) 99% para and 1% ortho (d) 1% para and 99% ortho
6. D20 reacts with P2Os and gives
(a) DPOg4 (b) D2PO4 (c) DsPOs (d) D3sPO4
7. is used for the preparation of deuterium
(a) deuterium oxide (b) heavy water (c) both a and b (d) deuterium peroxide

E.MUTHUSAMY MSC.che), MSC. (s, MEd.,MPhil., MA(Eng)., MA(Soc)., MA(p.admin).,BLISc..DMLT, PGDCA

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html



www.Padasalai.Net www.TrbTnpsc.com
(ACTC) ADVANCED CHEMISTRY TUITION CENTRE, PWD ROAD, NAGERCOIL 9940847892.

8. H20> is a powerful agent

(a) dehydrating (b) oxidising (c) reducing (d) desulphurising
9. is used as a propellant in nucleus

(a) H202 (b) D20 (c) NDs (d) CH2=CH:2
10. The oxidation state of alkali metals is

(@) +2 (b) O (c)+1 (d) +3

11. When heated in bunsen flame, lithium gives colour

(@) yellow (b) blue (c) lilac (d) crimson red
12. On moving down the group, density of the alkali metals

(a) increases (b) decreases (c) increases and then d

(d) decreases and then increases

13. If the element can lose an electron readily, they are said to b

(a) electronegative (b) electropositive _ (c) electronega (d) electro

6. Group 2S -Block elements

1. Among the following, which is known as “alkali {

(a) Sodium (b) Calcium ithi (d) Potassium

2. Alkaline earth metals are

(a) monovalent (b) trivalent i (d) zero valent
3. Among alkaline earth metals i izati

(a) Beryllium b ium i (d) Barium

4. The colour given by barium(. iS

(a) Brick red (c) Red (d) Blue

5. The third most abun

(@) Beryllium (b) Barium (c) Calcium (d) Magnesium
6. Quick lime is

(a) Calcium oxide () Calcium hydroxide

(c) Calcium nitrate calcium sulphate

7. The fo a of bleachl

(@) CaCla. b) CaOCl,. H20 (c) CaS04. 2H20 (d) CaS0Os4. ¥2H.0

8. Plaster of @aris i3

(a) CaSOs. 2@ aCl, (c) CaSOq4 (d) CaSOa. H20

9. The compound used in making moulds for statues is

(a) Epsom salt (b) Calcium sulphide (c) Plaster of paris__(d) Gypsum
10. The element @ised in pyrotechnics is

(a) Magnesium (b) Barium (c) Calcium (d) Beryllium
7. P —Block Elements

1) The elements of group 13 to 18 of the periodic table are known as

a) s - block elements b) p - block elements  c¢) d - block elements d) f - block elements
2) The general electronic configuration of group 18 elements is

a) ns? b) ns? np* c) ns? np*® d) ns? np®
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3) The basic oxide among the following
a) Bi2Os b) SnO- c) HNOs d) SOs
4) The most stable hydride of the following
a) NHs b) PH3 c) AsHs
5) The formula of Borax is
a) NaBO; b) NazB4O7 c¢) HsBOz d) None of the above
6) The general electronic configuration of carbon group elements is
a) ns’np® b) ns? c) ns’np!
7) The process used for the manufacture of ammonia is
a) Contact process  b) Ostwald process ¢) Haber's process
8. The oxides of non-metals are usually

a) ionic b) coordinate c) covalent
9. Metallic oxides are generally
a) acidic b) basic c) amphoteric d) neutral

10. Fixation of nitrogen is a source for

a) Various oxygen compounds hosphorus compounds

¢) Various nitrogen compounds Various sulphur compounds

11. The oxyacid of nitrogen which is used in e manufacture of azo dyes.

a) Nitrous acid itriggasi ¢) Hyponitgous acid d) Pernitric acid
cture of artificial silk

a) ammonia ' d) bismuthine
13. Anaesthetic used for migo (oerati is

a) nitrous oxide i
14. An allotrope of ¢
a) graphite i c) fullerene d) carbon black
8. Solid State — |

1. The structure of so

2. The number @f atoms in a face centred cubic unit cell is:

@4 (b) 3 (c)2 (d)1

3. The 8:8 type of packing is present in:

(a) CsCl (b) KCI (c) NaCl (d) MgF2

4. In a simple cubic cell, each point on a corner is shared by

(@) 2 unit cells (b) 1 unit cells (c) 8 unit cells (d) 4 unitcells
5. An amorphous solid is :

(a) NaCl (b) CaF» (c) glass (d) CsClI

6. Each unit cell of NaCl consists of 4 chlorine ions and:

E.MUTHUSAMY MSC.che), MSC. (s, MEd.,MPhil., MA(Eng)., MA(Soc)., MA(p.admin).,BLISc..DMLT, PGDCA

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html



www.Padasalai.Net www.TrbTnpsc.com
(ACTC) ADVANCED CHEMISTRY TUITION CENTRE, PWD ROAD, NAGERCOIL 9940847892.

(a) 13 Na atoms (b) 4 Na atoms (c) 6 Na atoms (d) 8 Na atoms
7. In a body centred cubic cell, an atom at the body of centre is shared by:
a) 1 unit cell (b) 2 unit cells (c) 3 unit cells (d) 4 unit cells
8. In the sodium chloride structure, formula per unit cell is equal to
(a) 2 (b) 8 (c)3 )4
9. In a face centred cubic cell, an atom at the face centre is shared by:
(@) 4 unit cell (b) 2 unit cells (c) 1 unit cells (d) 6 unit cells
9. Gaseous State — |
1. A curve drawn at constant temperature is called an isotherm. This sho ationship between
(@ Pand 1/V (b) PV and V (c)Pand V
2. The critical temperature of a gas is that temperature
(a) Above which it can no longer remain in the gaseous state
(b) Above which it can not be liquified by pressure
(c) At which it solidifies (d) At which volume of gas b S Zero.
3.A gas deviates from ideal behavior
(@high T (b)low P (c)high T and lo
4. If a gas expands at constant temperature.
(a) Number of molecules of the gas decrease
(b) The kinetic energy of the molecul
(c) The Kinetic energy of the mo
(d) The kinetic energy of the r?gc
5. The molecules of a gas Atré
temperature. The ratio
(@) 1/16
10. Chemical Bondi
1. The crystal lattice pounds is composed of
(a) Atoms Oppositely charged ions (d) Both molecules and ions
[ ionic and covalent is

(c) KCN (d) KCI

¥only on number of particles present in solution are called
(b) Constitutive (c) Colligative (d) None
buld possess the lowest boiling point

(a) 1% NacCl soltition (b) 1% Urea solution (c) 1% glucose solution
(d) 1% sucrose solution
3. In cold countries, ethylene glycol is added to water in the radiators of cars during winters. It
results in : (a) Lowering boiling point (b) Reducing viscosity
(c) Reducing specific heat (d) Lowering freezing point
4. Which of the following 0.1M aqueous solutions will have the lowest freezing point?
(a) Potassium sulphate (b) Sodium chloride (c) Urea (d) Glucose
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5. The Van't Hoff factor of 0.005M aqueous solution of KCl is 1.95. The degree of ionisation
of KCl is (a) 0.94 (b) 0.95 (c)0.96 (d) 0.59
12. Thermodynamics — |
1. Which of the following is not a state functions?
@aq (b)g+w (c) AH (d) V +PV
2. Which of the following is an extensive property?
(a) volume (b) density (c) refractive index  (d) molar volume
3. Which of the following is an exothermic reaction?
(a) melting of ice (b) combustion reactions  (c) hydrolysis boiling of water
4. Which of the following is reversible process?
(a) Diffusion (b) melting (c) neutralization
5. In which process, work is maximum?
(a) reversible (b) irreversible (c) exothermic
13. Chemical Equilibrium — 1
1. In which equilibrium pressure has no effect
(@) PClsg)«> PCl3(g) + Cl2(g)_(b) Ha(g) + 12( )
(c) 2S02(g) + O2(g) <« 2S03(g) (d) NH4Cl(g)¥~ NHs(g) + HCI(g)
2. For the equilibrium N204(g) <> 2NO2(g), #e Kp and Kc valyes are related as
(a) Kp = Kc(RT) (c) Kp=KcRT)* (d) Kp=Kc (RT)?
3. For endothermic equilibriuml;ia [ N the Keq vaiue as
(&) No change es (d) None
s) «» CaO(s) + COx(g) the Keq value is given by

(c) activities of CaC
5. For the equilibriu

(a) Kp = Kc (c) Kp<Kc (d) Kp =1/Kc
(i) rate constant (iii) order (iv) active

slow rate represents
(if) maximum rate step (iii) third order rate

(iv) overall orde

3. Molecularity i$ determined for

(i) an elementary reaction (i1) an overall reaction

(iii) an over all stoichiometric reaction (iv) a fractional order reaction
16. Purification of Organic Compounds

1. Organic compounds are soluble in

a) Non-polar Solvents b) Polar solvents c) Water d) HCI
2. Decolourisation of coloured compounds can be effected by using

E.MUTHUSAMY MSC.che), MSC. (s, MEd.,MPhil., MA(Eng)., MA(Soc)., MA(p.admin).,BLISc..DMLT, PGDCA

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html



www.Padasalai.Net www.TrbTnpsc.com
(ACTC) ADVANCED CHEMISTRY TUITION CENTRE, PWD ROAD, NAGERCOIL 9940847892.

a) Animal charcoal b) Carbon c) Coke d) Infra-red rays
3. Compounds having boiling points widely apart 40 K and above can be purified by
a) Crystallisation b) Simple distillation c¢) Fractional distillation d) Sublimation
4. Nitrobenzene and benzene can be separated by the method of
a) Simple distillation b) Crystallisation c) Fractional crystallisation d) Chromatography
5. Purification of two miscible liquids possessing very close boiling points can be separated
using
a) Fractional distillation  b) Sublimation c) Simple distillationgd) Steam distillation
6. Purification of mixture of compounds can be done by steam distillati ly if the impurities
are
a) Non-volatile b) Volatile
7. When the stationary phase is solid, then the compounds can b
a) Adsorption b) Partition
8. Column Chromatography is based on the principle of
a) Adsorption b) Partition i ) Distribution
9. In Ascending paper Chromatography, the sol€nt m
a) Upwards b) Downward ¢) Horizontally d) None
10. The existence of wide range of organlc campounds is duet}]their, property of

a) Extensive catenation i i c) Hblymerisation d) Isomerism
18. Hydrocarbons
1) Alkanes can be represented “4h

a) CnHon+2 l . C) CnHon d) CnH2n3
2) Alkenes are represen
a) CaHan+2 - ) CnHon d) ChH2n3
3) Alkynes are repre
a) CnHan+2 C) CnH2n d) CnHo2n3
i takes place when methane is treated with Cl in presence
) nucleophilic c) electrophilic d) radial

c)cyclohexane  d)benzene

isomerism is cal

a) chain isomerism b) geometrical isomerism

C) position isomerism d) optical isomerism

7) Diels-Alder reaction is the reaction between

a) diene and dienophile b) electrophile and nucleophile ¢) oxidant and reductant
d) none.

8) Unsaturated compounds with two double bonds are called as

a) diene b) olefins c) alkadiene d) paraffins.
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9) The hybridization of carbons in ethylene is

a) sp? b) sp® C) sp d) dsp?

10) Alcohols can be dehydrated to olefins using

a) H2SO4 b) Pd ¢) SOCl> d) Zn/Hg

11) When alkyl halides are treated with alcoholic KOH, the products are

a) olefins b) alcohols c) alkanes d) aldehydes

12) Witting reaction is used to prepare

a) an alkene b) an alkane c) an alkyne d) none of the above.
13) Electrolysis of potassium succinate gives

a) ethylene b) acetylene c) ethane

19. Aromatic Hydrocarbons

1. Aromatic compounds are

a) benzenoid compounds b) non-benzenoid compounds

c) aliphatic compounds d) alicyclic compounds

2. Benzene was first isolated by a) Huckel c) Homgann d) Barthelot
3. Benzene undergoes a) addition reacti b) oxidation reactions

c) polymerisation reactions d) electrophiligiubstitution reactions

4. The modern theory of aromaticity was intr

a) Faraday d) Berthelot

5. Any compound can be aromaticgf&th ‘ iz&0 electrons.
aan+2 N d)4n-2
%

6. The function of FeCls in ghldginatior
a) Cl Cl* ; d)C
7. The ortho and par i
a) activating group b) deactivating group c) both d) none
8. The purpose of ad conc. H2SOq4 Ih nitration of benzene is to produce
c) NOp* d) NOs

ydrocarbon

c) naphthalene d) cyclohexane

ed as a solvent for the extraction of fats and oils

b) benzene c) cyclohexane d) butane
20. Organic Halogen Compounds CH3 .CH - CH2 - CH-CH3 is

Br Cl

a. 2-Bromo-3-chloro-4-methylpentane b. 2-Methyl-3-chloro-4-bromopentane
c. 2-Bromo-3-chloro-3-isopropyl propane  d. 2,4-Dimethyl-4-Bromo-3-chlorobutane.
2. For reacting with HCI, the alcohol which does not require ZnCI2 is
a. CHz CH2 OH b. CH3CH2CH20H c. CH3CH (CH3)OH d. C (CH3)3C-OH.
3. For converting alcohols into alkyl halides, the best reagent is
a. PCls b. PCls c. SOCl; d. None of the above
4. The olefin, which is not important for Markovni Koff's addition of HCI, is
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a. Propene b. But-1-ene c. 2-Methyl-propene d. Ethylene
5. The SN1 reaction of alkyl halides is not affected by the nature of the
a. alkyl group b. the halogen . medium d. nucleophile

LESSON 1

B. Fill in the blanks

1. One mole of a triatomic gas contains 3x6.023x1023 atoms.

2. One mole of Sulphuric acid contains 4x6.023x10%3 Oxygen atoms.

3.11.2 L of carbon dioxide at S.T.P contains 6.023x102%3 oxygen atoms.

4. Equal volumes of different gases under similar conditions of t&gperatuge and pr ontain
equal number of molecules

5. A decimolar solution of NaOH contains 4g of NaOH per litre o lution.

6. 7 g of CO contains 1.505x10% O atoms.

7. The mass of 1 x 1022 formula units of CuS ¥s 4.1429

C. Match the following

Column A Column

. CaCs Calciurp carbide

. Law of multiple proportions Dalton

. Hydrargyrum Y ement

. 2 gm-equivalents of NaxC 106 g

.22.4 L atS.T.P 6.02 x102°Ne atoms

Molarity of solution

1/8 gm-molecules

. Centimolar solutio 0.01 moles of solute in one L of solution
9. Mohr's Salt (NH4)2S04.Fe(S04).6H20

1
2
3
4
5
6.
7.
8

isomers.
(e.q.,) (i) abeO. This molecular formula is possessed by ethanol
C2Hs0OH, Dimethyl ether CHs— O — CH3
(i) C3HeO. This is common molecular formula for Acetone
CH3-C—-CHs
| and for propionaldehyde CHs — CHz2 - CHO
O
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2. What are the essentials of a chemical equation ?

A chemical equation is the short scientific representation of a chemical reaction. In order
to write the chemical equation correctly, we must know the reacting substances, all the products
formed and their chemical formulae.

3. What are the informations conveyed by a chemical equation ?

A chemical equation is the stoichiometric equation which is a short scientific representation of a
chemical reaction.

The chemical equation explains the relationship between the number of f the reactants and
products of a chemical reaction.

The chemical equation explains the conditions at which the reaction tak

temperature, pressure, catalyst, etc.

4. Balance the following equations

(). Fe + H.O— Fe304 + H2
3Fe + 4H20 — Fe304 + 4H2

(ii). Fe2 (SO4)3 + NH3 + H,O —Fe(OH)s + (
Fe2 (SO4)3 + 6 NHs + 6 H20 — 2Fe

Ore
material’ in which the A
ir compounds occur in the earth is known | mineral from which a metal can

as mineral. be profitably extracted is called an

ore.

All ores are minerals All minerals are not ores

iii) | clay (Al203 2SiO2 2H20) bauxite (Al203 2H.0)

2. What is matrix?

The ore is generally associated with rock impurities like clay, sand etc. called ‘gangue or
matrix.

3. What is mineral?
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The natural material in which the metal or their compounds occur in the earth is known as
mineral. .

4. What is mining?
The biggest source of metal is the earth’s crust and the process of taking out the ores
from the earth crust is called mining.
What are the mineral Source from sea.
Four elements such as Na, Mg, Cl> and Brz can be extracted fgom the oceans or salt
brines, where they are present as monoatomic ions (Na*, Mg?*, CI, Br ),

Explain Gravity separation process or hydraulic washing

This method is especially suitable for heavy ‘oxide’ ores like ha

powdered ore is placed on a sloping floor (or platform) and wash

current of water. The lighter sandy, and earthy impurities are wash ; while the heavier ore
particles are left behind.

Explain Froth flotation process

This method is especially suitable for sulphi@le ores like zinc plende (ZnS), and copper pyrites
(CuFeS2).

This process is based on the fact th@Bih hi rti re only moistened by oil;

surface; while the ro
The froth is skimme

e from non-Magnetic ore

or separating magnetic impurities from non- magnetic ore particles,
e.g., tinstone§g ch tinstone is non- magnetic;
Theimpurities gnese and tungstates are magnetic.
The powdered ofg (containing the associated magnetic impurities) is made to fall (from a hopper)
on a belt moving P¥er electromagnetic roller.
The magnetic impurities fall from the belt in a heap near the magnet, due to attraction;
the non-magnetic concentrated ore falls in separate heap, away from the magnet, due to the
influence of centrifugal force.
(Diagram refer book page no41)

Explain Chemical method
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This method is employed in case where the ore is to be in a very pureform, e.g., aluminium
extraction. Bauxite (Al203), an ore of aluminium, contains SiO2 and Fe>O3 as impurities.
A bauxite ore is treated with NaOH, the Al.O3 goes into solution as sodium meta- aluminate
leaving behind the undissolved impurities [Fe2O3, SiO2,Fe(OH)s,etc.], which are then filtered off.
Al203+ 2NaOH— 2NaAlO2 +H 20
The filtrate (containing sodium meta-aluminate) on dilution, and stirring gives a precipitate of
aluminium hydroxide, which is filtered, and ignited to get pure alumina.

NaAlO; +2H ,0— Al(OH)3+NaOH

2Al(OH)3 —AI203+3H 20

. What are the Metallurgical processes
Metallurgy is a branch of chemistry which deals with,
(1) Extraction of metals from ores
(i) Refining of crude metal
(iii) Producing alloys and the study of their constitufi@n, structure®and prop@rties.
(iv) The relationship of physical and mechanicagPtreatment of metals to alloys.

12. What are the ore is separateg‘-{/
Oxides or hydroxidges. $leavy

ethod where ore is converted into metal oxide.
. get oxidized.

14. What is Calcina
ethod of conversion of ore into metal oxide (oxidation) is called calcination.
(absence of air).
CaCOs3 (limestone) — CaO + CO2
MgCOz (Magnesite) -MgO + CO2

15. What is Smelting — Reduction
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Smelting is one of reduction method where the metal oxide is converted into metal is
called as Smelting.
Fe,O3 + 3C —2Fe + 3CO

16. Explain Bessemerisation process
Principle:
The principle involved in this process is that cold air blowed through refractory lined vessel
known as converter containing molten pig iron at about 2 atmospheric gressure, oxidizing the
impurities and simultaneously converting pig iron to steel.
Procedure:

iron can be charged at a time. The converter is first set in t
charging the converter is adjusted in vertical position.
After charging a blast of cold air is admitted through the hole

slag of manganese silicate:
Diagram:

. What is matte? ‘.l
A mixture containing sulphide &f copp iron, called matte.

. What is mean by An@de mud?
The insoluble impuniiiies either dissolve in the electrolyte or fall at the bottom and collect as
anode mud.

Reaction at Ano@igZand cathode:

1) Cu?* ions (frof copper sulphate solution) go to the cathode (negative electrode), where they
are reduced to copper, which gets deposited on the cathode.

Cu?* + 2e- »Cu

2) Copper (of impure anode) forms copper ions, and these go into solution of electrolyte.

Cu —»Cu?" + 2e-

20. Explain Zone refining
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Principle:

Melting point of a substance is lowered by the presence of impurities. Consequently, when an
impure molten metal is cooled, crystals of the pure metal are solidified, and the impurities
remain behind the remaining metal.

Diagram:

Procedure:

This method is employed for preparing highly pure metal (such as silicon, tellurium,
germanium), which are used as semiconductors

The process consists in casting the impure metal in the form of a bar.

A circular heater fitted around this bar is slowly moved longitudinally from o d to the other.
At the heated zone, the bar melts, and as the heater moves on, pure metal crysta

impurities pass into the adjacent molten part.

In this way, the impurities are swept from one end of the bar to other. By répeating the
process, ultra pure metal can be obtained.

. Explain Mond’s process
Thermal methods include methods as carbonyll method, decomposition of hydrides etc.

The nickel carbony! thus formegy

pure nickel metal and CO. Tha(ryocew

over it at 50°C.
(b) the nickel carbon

. What is basic B@ssemer process.
If impurities are g€idic, e.g., sulphur, phosphorus etc., a basic lining of lime (CaO) or magnesia
(MgO) is used in the converter and process is then known as basic Bessemer process.

A. Fillup the blanks

1. The earthy impurities associated with ores are gangue (or) matrix
2. Froth flotation process is suitable for concentrating Sulphide ores.
3. Highly pure metals are obtained by zone refining process.

4. Gangue + flux —Slag
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5. A mineral from which metal can be profitably extracted is called ore
6. A mixture containing sulphides of copper and iron is called matte
7. Pine oil is used as a foaming agent.

B. Write in one or two sentence
1. Distinguish between ore and mineral with suitable example ?

No | Mineral Ore

(i) | It is single compound or a|lt is a minerals ining sufficient
complex mixture of various | amount of the metal fro

compounds can be profitably and readily

(i) | Minerals of aluminium are clay | The ore of al8gniniu

(Al20s.  2Si02.  2H20) and | from Bauxite 0 | can be

Bauxite (Al203. 2H20) profitably.

2. What are the elements obtained from sea
Chlorine, Bromine, lodine, Sodium,

sea water source.

3. What are the different methods

Q) Hand picking -l‘

(i) Gravity separatj@® pr
(ifi)  Forth floatatd rﬂ(
(iv)

(v)

The lighté
behind.

Metallurgy is the process of separation or extraction of the metal from its ore by applying
various steps such as roasting, smelting and electrolytic refining, etc.
7. What are the major steps involved in the metallurgical process ?

(i) Concentration, (ii) roasting or calcination, (iii) smelting, (iv) reduction, (v)
Purification by chemical or physical method.
8. What is calcination? Give example.
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Calcination is another method of connecting the ore into metal oxide in which the ore is
subjected to the action of heat at high temperature in the absence of air below its melting point.
The process of calcination is carried out in the case carbonate and hydrated ore. As a result of
calcination, moisture is removed, gaseous impurities are removed the mass becomes porous and
thermal decomposition of the ore takes place
(e.9.,) CaCOs - CaO + CO2 1
Lime stone
2Fe20s3. 3H20 2Fe203 + 3H20
Limonite

9. What is the principle involved in Bessemer process ?

The principle involved | Bessemer process is that cold air blowed th
lined vessel known as converter containing molten big iron bout
oxidising the impurities and simultaneously converting big iron to s
10. What is meant by electrolytic refining? Give example.

Electrolytic refining is the method of refljging and gi¥€s a méetal of high purity by

act as anode and pure metal act as cathode.

(e.g.,) electrolytic refining is used for Cu,
In the electrolytic refining and dilute H2SO4 is used as
electrolyte. Impure copper is tak | is taken as cathode. By passing

At Anode:
At Cathode:
The net result is the t

oxide. In the pr@cess of roasting, the ore either alone or with the addition of suitable material is

subjected to the a@én of heat in excess of air at a temperature below its melting point.
(i)Smelting : It is one of the reduction method, where the metal oxide is converted into

metal. The process of smelting is that in which the ore is melted with a flux and with a reducing

agent and it involves calcination, roasting and reduction.

C. Explain briefly on the following

1. Write short note on source of element in living system.

2. Explain froth flotation process with neat diagram.
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3. How electrolytic separation process is useful in the separation of magnetic impurities from
nonmagnetic ores? Draw the diagram.

4. How the impurities of ore are removed by chemical method?

5. What is roasting ? Explain different types of roasting with suitable example.

6. What is smelting ? Explain the process with example.

7. What is Zone refining ? Describe the principle involved in the purification of the metal by this
method.

8. How nickel is extracted by Mond’s process? Write the various reagtions involved in the
process.

9. Write short note on mineral wealth of India.

10. Give a brief account of the mineral wealth of Tamil Nadu.

ATOMIC STRUCTURE

Explain the four types of quantum numbers in detail.

The numbers which designate and distinguish variols atomic orb#als and®Jectrons present in an
atom are called quantum numbers.

In an atom, the state of each electron is diffgfent with respect to the nucleus. In order to define
the state of the electron completely, four quafium numbers are ysed.

They are - 1. Principal quantum num

2. Azimuthal quantum number (1)

3. Magnetic quantum number‘;,

4. Spin quantum number (s}

1. Principal Quantum

1. It determines the egiergy shell in which the
known as major energly level.

2. It is denoted by th

4. As the distace of the electron from the nucleus increases, its energy becomes higher and

5. The maximum’number of electrons in a major energy level is given by 2n?,

Principal quantum number | Designation Maximum number of
‘n’ electrons (2n?)
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2
8
18
32

2. Azimuthal Quantum Number or Orbital Quantum Number (I):

1. It represents the sub shell to which the electron belongs.

2. It is denoted by the symbol I. Its value depends on the principal quagtum number n. It may
have any value ranging from 0 to (n — 1).

3. The value | = 0 denotes that the electron is in the s sub shell or s orbital.

The value | = 1 denotes that the electron is in the p sub shell or p orbital.

The value | = 2 denotes that the electron is in the d sub shell or d@gbital.

The value | = 3 denotes that the electron is in the f sub shell or f orb

Principal quantum | Value of the sub shells or
number ‘n’ I =(n-1) orbital

1s

2s

2p

ap

n atomic orbital in space.
mbol m. The possible value which m can have depends upon the value

3. Its value tell§ the orientations of orbital in space. The value of m = 0 denotes that the orbital
has no orientati@n, The value of m = 1 denotes that it has three orbital with three types of
orientations. TheMalue of m = 2 denotes that it has five orbital with five types of orientations.
Principal quantum | Value m value Name of the sub
number ‘n’ I=(n-1) |(-1..0..+1I) shells or orbital with
orientation

0 1s

0 23

-1 0 +1 2px, 2Py, 2pz

0 3s
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-1
-2

O +1 3pX; 3p)/! 3pZ
-1 0 +1 +2 3dxy, 3dxz, 3dyz,
3dz?, 3dx>— y?

4. Spin Quantum Number (s):

1. It represents the direction of the spin of the electrons.

2. It is denoted by the symbol s.

3. The electron may spin in the clockwise - direction or anticlockwise direction. And hence it
can have only two values namely either + %2 or —%.

4. Two electrons with the same sign of spin are said to have parallel spi are represented by
(or) --while those having opposite spins are said to have anti parallel spins -

paired up electrons.

ORBIT

ORBITAL

It is a definite circular path in
which the electron is supposed

to revolve around the nucleus.

on

It is circular in shape.

bell shaped etc.

n orbital can contain a

maximum of only 2 electrons.

of the electro# can be calculated

at the same time.

It is not possible to find the
exact position and momentum

of the electron at the same time.

5. They are designated as K, L, M, N etc

They are designated as s, p, d, f etc
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1.Define Atom
All matter is composed of very small particles called atoms
2.Define Orbit.

The nucleus is surrounded by electrons that move around the nucleus with very high
speed in circular paths called orbits

3.Define Mass Number

Protons and neutrons present in the nucleus are collectively also known asSigleons. The
total number of nucleons is termed as mass number(A) of the ato

4.Define Atomic Number
A number of electron or The number of protongg

5.State Defects of Rutherford’s model
*According toRutherford’smodel,an at
around it in circular orbits.

However it had been shown b
acceleration, it emits radiation a#

As a result of this, its orbit gho

nucleus by following a spi

This means that ato

atoms.

Another drawback o

of the atoms i.e., ho

of these electrons.

Therefor i in the existence of certain definite lines in the hydrogen
spectrum.

NUCLEUS

@CTRONb

s of Bohr’s model of an atom

The electrons revolve round the nucleus only in certain selected circular paths called orbits.
These orbits are associated with definite energies and are called energy shells or energy levels or
quantum levels. These are numbered as 1, 2, 3, 4 ..... etc. (starting from the nucleus) are
designated as K, L, M, N ....etc.

As long as an electron remains in a particular orbit, it does not lose or gain energy. This means
that energy of an electron in a particular path remains constant. Therefore, these orbits are also
called stationary states.

E.MUTHUSAMY MSC.che), MSC. (s, MEd.,MPhil., MA(Eng)., MA(Soc)., MA(p.admin).,BLISc..DMLT, PGDCA

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html



www.Padasalai.Net www.TrbTnpsc.com

(ACTC) ADVANCED CHEMISTRY TUITION CENTRE, PWD ROAD, NAGERCOIL 9940847892.

Only those orbits are permitted in which angular momentum of the electron isa whole number
multiple of h/2 ,Where 'h' is planck's constant. An electron moving in a circular orbit has an
angular momentum equal to m r where m is the mass of the electron and , the angular
momentum, m r is a Whole number multiplicity of h/2

mvr = nh/2 where n=1,2,3,.....

In other words, angular velocity of electrons in an atom is quantised.

If an electron jumps from one stationary state to another, it will absorb o

Definite frequency giving a spectrl line of tht frequency whichdependsup initial and final
levels. When n electron jumps b ck to the lower energy level, it radia es

same amount of energy in the form of radi tion.

A
Bohr Theory had explained th
only a series of lines exist., A %

spectral line of Balm
Thus the appearance

ccessfully explained the observed spectra for hydrogen atom and hydrogen
¢ 3* etc.), it can not explain the spectral series for the atoms having a

There was no'atisfactory justification for the assumption that the electron can rotate only in
those orbits infvhich the angular momentum of the electron i.e. he could not give any
explanation for g the principle of quantisation of angular momentum and it was introduced
by him arbitrarily.

Bohr assumes that an electron in an atom is located at a definite distance from the nucleus and is
revolving round it with definite velocity, i.e. it is associated with a fixed value of momentum.
This is against the Heisenberg’s Uncertainty Principle according to which it is impossible to
determine simultaneously with certainty the position and the momentum of a particle

Does not explain Stark And Zeeman effect

8.State Zeeman Efeect:
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If a substance which gives line emission spectrum, is placed in a magnetic field, the lines of the
spectrum get split up into number of closely spaced lines. This phenomenon
is known as Zeeman effect. Bohr’s theory has no explanation for this effect.

9.State Stark effect:
If a substance which gives a line emission spectrum is placed in an external

electric field, its lines get spilt into a number of closely spaced lines. This phenomenon is known
as Stark effect. Bohr’s theory is not able to explain this observation as wehl.

10.Define Quantum Numbers

The quantum numbers are nothing but the details that are required to loca electron in
an atom. In an atom a large number of electron orbitals are pefgissiblgf?’An orbit smaller
size means there is more chance of finding the electron near the eus. These ©Orbitals are
designated by a set of numbers known as quantum numbers.

11.Explain principal quantum number (n)

The electrons inside an atom are @tranged in different energy levels called electron
shells or orbits. Each shell is charactgri a quantum}meer called principal quantum

’ can have values, 1,2,3,4 etc.

the nucleus on the
levels in each of the
values from 0 to n-1.

atoms emit lightiin magnetic field. Each orbitals is designated by a magnetic quantum number m
and its values de@fds on the value of ‘I’ . The values are -‘I’ through zero to +°I” and thus there
are (21+1) values!

Thus when 1=0, m= 0 (only one value or one orbital)

I=1, m=-1, 0, +1 (3 values or 3 orbitals)

14.Spin quantum number(s)

The electron in the tom rotates not only around the nucleus but also around its own
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axis and two opposite directions of rotation are possible (clock wise and anticlock wise).
Therefore the spin quantum number can have only two values +1/2 or —1/2. For each values of m
including zero, there will be two values for s.

15.State Pauli’s exclusion principle

“it is impossible for any two electrons in a given atom to have all the four quantum numbers
identical

16.State Hund’s rule of maximum multiplicity

No pairing occurs until all orbitals of a given sub- level are half d. This is known
as Hund’s rule of maximum multiplicity.

17.State Aufbau Principle
In the ground state of the atoms, the orbitals are filled in ord heir increasing energies

(OR)
The lower the value of (n+1) for an orbital, the its energy. If two orbitals have the same
(n+1) value, the orbital with lower value of n j#as the lower energy.

18.Explain why the electronic configuration oEr andCu are Written as 3d®, 4s! and 3d%° 4s?
instead of 3d* 4s? and 3d° 4s°
Chromium
Expected configuration : 152,23
Actual configuration : 1s%2s ‘E ,
Copper
Expected configuratio,
configuration
19.What are the ch
is Negative(1.602x107*° C) and mass is 9.11x1073! kg.
roton and neutron?
Proton - Positive, Neutron - Neutral

= 0 ,m = 0. This means that the probability of finding the electron in s-
ital is the same in all directions at a particular distance. In other words s-

orbitals are spherically symmetrical.
The electron cloud picture of 1s-orbital is spherical.
The s-orbitals of higher energy levels are also spherically symmetrical.
They are more diffused and have spherical shells within them where probability of finding the
electron is zero.
These are called nodes. In 2s-orbital there is one spherical node.

p-orbital:
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I =1 m=+1, 0, -1. This means that there are three possible orientations of electron cloud in a p-
sub-shell.

The three orbitals of a p-sub-shell are designated as px, py and pz respectively along x-axis, y-
axis and z-axis respectively. Each p-orbital has two lobes, which are separated by a point of zero
probability called node.

p-orbital is thus dumb bell shaped.

d-orbitals:

I=2,m=0, £1, 2 indicating that d- orbitals have five orientations, i.e.,

there are five d-orbitals which are as dxy, dyz, dzx, dz? and dx2-y?. five orbitals, in
the absence

of magnetic field, are equivalent in energy and are, therefore, sai be fige-fold deg

The three orbitals namely dxy, dyz and dzx have their lobes lyi metrically between the
coordinate axes indicated in the subscript to d,

e.g. the lobes of dxy orbital are lying between t

lobes along the axes (i.e. along the axial direc,

y-axes, while those of dz

the z-axis. This set is known as eg set.

22.What is stability of atom

The extraordinary
configuration can be explainei‘A
completely filled electron co Qg
symmetry leads to stabili

L

23.Mention the Use
The greatest use of
electrons that a main

L-shell: For this shell n = 2. For n = 2 the different values of |, m and s give the following eight
combinations of four quantum numbers.

n=2,1=0,m=0,s=+1/2

Eight combinations given above show that L shell is divided into two sub-shells corresponding to
I =0 (s sub-shell) and | = 1 (p sub-shell) and this shell cannot contain more than 8 electrons, i.e.,
its maximum capacity for keeping the electrons is eight.
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25.Explain Rutherford's nuclear model of atom.

An atom consists of a tiny positively charged nucleus at its centre.

The positive charge of the nucleus is due to protons. The mass of the nucleus, on the other hand,
is due to protons and some neutral particles each having mass nearly equal to the mass of proton.
This neutral particle, called neutron, was discovered later on by Chadwick in 1932. Protons and
neutrons present in the nucleus are collectively also known as nucleons. The total number of
nucleons is termed as mass number(A) of the atom.

The nucleus is surrounded by electrons that move around the nucleus

circular paths called orbits.

Thus, Rutherford’s model of atom resembles the solar system in which the lays the role of
the nucleus and the planets that of revolving electrons.

The number of electrons in an atom is equal to the number
positive charge of the nucleus exactly balances the total negative
electrically neutral. The number of protons in an atom is called its
Electrons and the nucleus are held together by electsgstatic force

B. Fill up the blanks

1. The decomposition of an electrolyte by pa
2. When cathode rays are focused on

3. Cathode rays produce glow (or

4. The radiations which wer

radiations ‘i‘

5. Neutrons are discover

as number of unit positive charges on the number of protons.
tons. It is denoted by Z which is also equal to the number of

4. How many or®itals are there in the second orbit? How are they designated?
There are 4 orbitals in the second orbit. Second orbitn =2,

For n = 2, the possible values of | = 0,1

| =0, there is one 2s orbital.

| =1, indicates three p orbitals (m =-1, 0, +1)
Total number of orbitals =1+3=4

They are 2s 2px, 2py, 2pz.
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5. Sketch the shape of s and p-orbital indicating the angular distribution of electrons.

Z
‘ / Y
- @ -
6. What are the charge and mass of an electron?
The charge of an electron = 1.6022 x 10° ¢

of finding electron.

8. Give the order of filling of
According to Aufbau

is 3p, 4s, 3d, 4p, 5s, 4d.

9. What is meant by ppgi
Each shell is

specifies the locatio

values 1,2, 3,4, ....

10. How many proto

Atomic nu
Mass numb

The number of n€utrons = 10

11. What are the particles generally present in the nuclei of atoms?

The particles generally present in the nuclei of atoms are protons and neutrons which are
collectively known as nucleons.
12. The atomic mass of an element is 24 and its atomic number is 12. Show how the atom of
the element is constituted?
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The atomic number of the element is 12. It indicates the number of protons present in the
atom of the element is 12 and the number of electrons is 12.

Mass number (or) Atomic mass = 24
Number of protons + Number of neutrons =24

Number of neutrons =24 —12 =12

So the atom constitutes 12 protons, 12 electrons and 12 neutrons.
13. How will you experimentally distinguish between a ray of neutron and ray of proton?

The ray of neutron and ray of proton are allowed to pass through ag electric field. The ray
of proton is deflected towards the negative electrodes indicates that t contains positive
charged particles whereas the ray of neutron does not deflect and it indic that the ray of
neutron contains neutral particles.
14. What is the principal defect of Bohr atom model?

Bohr’s atomic model could not explain spectrum of multygl€ctron atoms# (i.e.,) this
theory cannot explain the spectral series for the atoms having a lar ber of electrons. Bohr s
atomic model could not explain Zeeman and Stark

number 138 ; (b) The nucleus with ato
nucleus with atomic number 4 and mass n

18. Give the electronic configuration of chromium. (Z=24).
Chromium 24Cr. Its electronic configuration is 1s? 2s? 2p® 3s2 3p°® 4s! 3d°.
19. Which energy level does not have p-orbital?
The energy level K (n = 1) does not have p orbital. It contains only 1s orbital.
20. An atom of an element has 19 electrons. What is the total number of p-orbital?
An atom of an element has 19 electrons. The element is potassium 19K.
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Electronic configuration of K is 1s? 2s? 2p® 3s? 3p® 4s!. It contains three 2p orbitals and
three 3p orbitals. So total number of p-orbitals are six.
21. How many electrons can have s+ %2 in a d-sub-shell?

In a d-sub shell, there are five orbitals are present. Each orbital can have maximum of 2
electrons in five d orbitals, 5 electrons can have s + %. and 5 electrons can have s — %.
22. Write the values of | and m for p-orbitals.

When | =1 sub shell = p

=1, m=-1,0, +1, the orbitals are px, py and p..

23. Which quantum accounts for the orientation of the electron orbi

Magnetic quantum number (m) accounts for the orientation of the ele orbital.
24. What is shape of the orbital with (i) n=2and I =0; (iln=2and | = 1?

When n =2 and | = 0 the orbital is 2s.

The shape of 2s orbital is symmertrical sphere. When n =
The shape of 2p orbital is dump-bell shape.
25. Give the values for all guantum numbers for

7N Electronic configuration is 1s? 2s? 2p® (or)fs? 252 2py* 2py* 2pt.
The quantum number for 2p electrons are n I=1m=-1,04+1. S=+1/20r -1/2.

filled d level is more stable than a partially filled level.
Chromium:

Expected configuration :  1s? 2s? 2p® 3s? 3p® 3d* 4s?
Actual configuration  : 152 252 2p® 3s? 3p°® 3d° 4s!

Copper:

Expected configuration : 1s% 252 2p® 3s? 3p° 3d° 4s?
Actual configuration  :  1s? 2s22p® 3s? 3p® 3d° 4st
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D. Explain brieflyon the following

1. Describe Aufbau principle. Explain its significance in the electronic build up of atoms.

2. Using the s, p, d, notation, describe the orbital with the following quantum numbers? (a) n =1,
I=0; (b)n=2,1=0;(c)n=3,1=1;(d)n=4,1=3.

3. Using the a Aufbau principle, write the electronic configuration in the ground state of the
following atoms : Boron (Z =5) Neon (Z = 10) and Aluminium (Z = 13).

4. What is Rutherford’s a- ray scattering experiment? What are its conclusions?

5. What are the postulates of Bohr theory of atom?

6. Explain the various quantum numbers which completely specify the e of an atom.

Ln4

Fill in the blanks

1.Mendeleev’s periodic law states that the properties of the elerfignts ar

of the atomic mass

2. The Modern periodic law states that the physical and chemical ties of the elements are
periodic functions of their atomic number

3. The long form of the periodic table is stru on the basis of repeating electronic
configuration of the atoms when they are arr@hged in the order of increasing atomic numbers.

4. The first three periods containing 2, 8 and 8lelements respectively are called short periods

5. The valency of representative ele i

orbital and/or equal to eight Minu

Write in one or two sentences
1.Arrange F, Cl, Br and IJn{.

The increase or
2.Write electronic cghfigurations for the € nts of atomic numbers 6 and 14 and from
this find out of whicll group in the periodic €able each elements belongs.

Atomic number Electronic configuration
15%,25%,2p°
152,25%,2p% 382 ,3p?

3. Which of t ing electronic configurations has the lowest ionization enthalpy ? (a)
182, 252, 2p° ; (bJS?, 282, sp° ; (C) 182, 252, 2p°® , 352,
¢ configuration 152,252, 2p® has the lowest ionization enthalpy.

4. State Modern Periodic Law.

The modern periodic law states that “the physical and chemical properties of the elements
are the periodic function of their atomic number”.
5. Why Noble gases have zero electron gain enthalpy?

In the case of Noble gases , the outer s and p orbitals are completely filled. No more
electrons can be accommodated in these orbitals. Noble gases therefore, show no tendency to
accept electrons. Their electron gain enthalpies are zero.
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6. Which of the following pairs of elements would you expect to have
lower first ionization enthalpy ? (&) Clor F; (b) Clor S; (c) K or Ar ;
(d)Kr or Xe.

(@) Cl, (b) S, (c) K, (d) Xe are the elements that have lower first ionization enthalpy.
7. Why do elements in the same group have generally similar
properties?

Elements in the same vertical column or group have similar electronic configuration,
have the same number of electrons in the outer orbitals and therefore simalar properties. Group 1
is alkali metals ith ns1 configuration have similar chemical properties.
8. Name any two transition elements and any two inner transition
elements.

Two transition elements are Ag, Au (silver, gold)

Two inner transition elements are La, Ac (lanthanum, actini
9. Arrange the order of increasing atomic volumes in : (a) Li, N
K; (b) C,Nand O ; (c) Ca, Sr and Ba.

The increasing order of atomic volume N and O, (c) Ca, Sr and Ba, (a) Li, Na
and K.
10. Name the different blocks of elements ifi\periodic table. Give the
general electronic configuration of

are, Electronic configuration

s-block elements
p-block elements
d-block elements
f-block elements
zero group elements

filled electroni§configuration of nitrogen, the removal of electron becomes difficult. It requires
more |.E. so, Ni n has higher 1.E. value than oxygen. But oxygen by losing the last electron
can acquire a statlle half filled configuration.

13. Out of fluorine and chlorine, which has greater electron gain

enthalpy?

Out of fluorine and chlorine, chlorine has greater electron gain enthalpy. This is because,
the fluorine atom has a very compact electronic shell due to its small size. The compactness of
fluorine shell results in electron repulsion whenever an electron is introduced into its 2p orbital.
14. Why are d-block elements called transition elements?
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d-block elements form a bridge between the chemically active s-block elements an less
reactive metals of groups 13 and 14 and thus take the name as transition elements. Actually the
properties of d-block elements are in between characters of s-block and p-block and so they are
named as transition elements.
15.What property did Mendeleev use to classify elements in his periodic
table?

Mendeleev used the increasing order of atomic weights of the elements to classify them
in his periodic table.
16. Among the elements Li, K, Ca, S and Kr which one has the lowe
first ionization enthalpy? Which has the highest first ionization
enthalpy?

K has the lowest first ionisation energy.

Kr has the highest first ionisation energy.

D. Explain briefly the following
1. Why does the first ionization enthalpy wo igher electron gain enthalpy?

Group 1 element have the electronicf@onfiguration as nsl .By losing one electron they
attain the nearest inert gas configuration. to attain the s)ble octet configuration , always

rom the outerymost ns orbital and hence they
For example,

aLi, 1% o8t

Li—>Li" +¢
By losing one electr

O, oxygen has higher electron gain enthalpy .Because oxygen due to its
igrogen it attracts electron Gain enthalpy

electron is moré&yeadily accepted by the chlorine atom because of weaker electron repulsion. The
electron gain ent of chlorine is therefore higher than that of fluorine.

3. Lanthanides and actinides are placed in separate rows at the bottom of the periodic
table. Explain the reason for this arrangement ?

The 4f series (Lanthanides) and 5f series (Actinides) are placed separately the periodic
table at the bottom to maintain, its structure, to give importance to the periodicity and to preserve
the principle of classification by keeping elements with similar properties in a single column.
The two rows of elements at the bottom of the periodic table called lanthanides ssCe -7:.Lu and
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Actinoids oo™ - 10sLr are characterized by similar electronic configuration (n-2)f*'* (n-1)o-10 ns?.
The properties of the elements are quite similer and they are placed together . In order to avoid,
undue extension of the periodic table, they are placed separately.

4. What do you mean by representative elements? Name the groups of the periodic table,
which contain representative elements.

s-block and p-block elements are together called representative elements .Group number 1
and 2 which have the electronic configuration ns and ns? are named as sgblock elements .Group
numbers from 13 and 17 which have the electronic configuration ns? n named as p-block
elements . So groups 1, 2, 13, 14, 15, 16 and 17 contain representative eleme

Transition elements are the d-block elements form a bridge b
metals of s-block elements and less reactive metals of group 1 14 and thus named as
e periodic table as 4
transition series between the 3" and the 121"
3d series — first transition series

(@ Ca (or) Be. Ca h
Be,Mg,Ca,Sr,Ba,Ra,
Ca has smaller LE. t

(b) Ca (or) K§
removed i
yjncreases so Ca has a higher L.E.

(c) CI (or) I. I Ags smaller L.E than Cl. Because we move down the 17" group (halogens), the
periodic property@E. gradually decreases due to increases in atomic size. I.E. of | is less than
that of CI.

7. Why is Na atom bigger than the atoms of both lithium and magnesium ?

Atomic radii is the periodic property. As we move down the group, Atomic radii
increases due to the addition of electrons in the new electronic level. As we move across the
period, atomic radii decreases due to the addition of electrons in the same electronic level but
with move nuclear attraction.
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Atomic radii Li

Increases Na Mg

Atomic radii Decreases —
So comparing with Li, Na has greater atomic size. Comparing with Mg also Na has
greater atomic size. Na atom is bigger than both Lithium and Magnesium.

8. What do you mean by the term electron gain enthalpy? How does glectron gain enthalpy
change along a period and in a group?

Electron gain enthalpy is the amount of energy released when an is d gaseous atom
accepts an electron to form a monovalent gaseous anion.

Electron gain enthalpies generally decreases
expected on the account of the increase in size of the atoms, the €
electrons decreases. As a result, there is less tendency to attrac itional electron with an
increase in atomic number down the group.

Electron gain enthalpies generally inc e move across the period from left to
right . This is due to the increase in the nuglear charge, which results in greater attraction for
elactrons.

9. Explain how the elements are
In the long form of perj

and vertical columns called gr
Periods. There

number.

lectrons entering the third energy shell (n=3). It starts with Na
ith Ar (1s%,2s2,2p®,3s2,3p®).It contains 8 elements.

The fourth peri@d starts with electrons entering the fourth energy shell (n=4). It contains 18
elements starti rom potassium K (1s%,2s22p® 3s?3p® ,4s') and ends with Kr
(1s?,252,2p%,3s2,30°,452,3d°,4p%). In this period, 3d transition series Sc-Zn are also included
between the 4s and 4p block elements.
The fifth period begins with 5s orbital (n=5). It contains of 18 elements including 4d transition
series Y-Cd. It starts with Rb (1s2,2s%2p®%3s%,3p°%4s?, 3d'°4p%5dY) and ends with Xe
(1s2,2s2,2p%,3s2,3p°® 4s2,3d0,4p°® 552,5p°).
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(vi)  The sixth period starts with filling of 6s orbital (n=6). It contains 32 elements including 14 inner
transition elements. (Lanthanides) It starts from Caesium (Z=55) and ending with radon
(X=86).The different energy levels filling up in these elements is 6s, 4f, 5d, 6p.

(vii)  The seventh period begins with 7s orbital (n=7) and followed by 5f and 6d.It would also have 32
elements, but it is still incomplete with 23 elements in it.

Groups. A vertical column in the periodic table is known as group. A group consists of
elements having similar configuration of outer energy shell. There are 18 groups in the long
form of periodic table. According to IUPAC, these groups are numbeged from 1 to 18. The
elements belonging to the same group are said to constitute a family.

10. What are normal, transition and inner- transition elements?

2d 13 to 18. They also named as representative elements or
electronic configuration varies from ns*2and ns? np!-
The transition elements are d-block elements comprise those belo
etweeMthe chemically active
ps 13 and 14 and thus they are named as

transition elements.

Inner transition elements are the two of glements at the bqttom of the periodic table, called
Lanthanoids and Actinoids. Their iGN figuration Eié(n-Z)fl‘14 (n-1)d**% ns?. The last
electron added to each elemerjg

hey consist of group 3 tol2 with general
electronic
Configuration ns2 (n-1) d1-10. They are called
d-block elements because d-orbital is
progressively filled.
All of them are soild except mercury which is
liquid.
They are all metals.

Most of the elements have variable oxidation
oxidation states. states.

12. Explain why radii of positive ions are always smaller than the radii
of corresponding neutral atoms and why negative ions have larger radii than the
corresponding neutral atom.
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The radii of positive ions or cations are smaller than the corresponding atomic radius
because the number of nuclear charges in the positive ion are more than the electrons and the
electrons are attracted by the nucleus effiectively.

(e.g.)

N Na*
11Na 11Na 281 2,8

11 protons and 11 protons and
11 electrons 10 electrons

The 10 electrons in Na* are attracted move by 11 protons or positive
Where as in the negative ion the electrons are move than the nuclear ¢ and are not
effectively attracted so move away from the nucleus.

(e.g.)
17Cl 2,87

17 protons and
17 electrons

13. Explain the size of the group CI;

effectively attracted by 17 protons.
— Cl
(1s2, 252, 2p°%, 3s?, 3p°%)
17 protons
17 electrons 18 electrons

14. What is electron gain enthalpy? On what factors does it depend?
Electron gain enthalpy is the amount of energy released when an isolated gaseous atom
accepts an electron to form a monovalent gaseous anion.
Clg + &€ —» Cl EA (349 kj mol?)
The magnitude of electron affinity is influenced by a number of factors such as (i)
Atomic size, (ii) Effective nuclear charge, (iii) Screening effect by inner electrons.
Q) When the atomic size increases, the value of electron affinity decreases.
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(i)  When the nuclear charge increases, the value of electron affinity also increases.

(iii)  When the screening effect by inner electrons increases, the value of electron affinity decreases.
15. Give the general variation of electron gain enthalpies in the periodic table.
16. Define the term ionic radius. Justify that the radius of anion is larger than the parent
atom.
17. What do you mean by ionization enthalpy? How does it vary across a period and down
a group?
18. What is meant by electronegativity? On what factors does it depepd?
19. What are the essential features of the periodic table of Mend ? Discuss how his
table has been modified subsequently.

Ln5

B. Fill in the blanks

1. The first element in the periodic table is .Hydro

2. Protium_is the common formd of hydrogen

3. The half-life of tritium is . 12.3 years

4. Deuterium reacts with ammonia to form. teroammonia
5. The rare isotope of hydrogen is. Tri

8. Deuterium with salt
9. Hydrogen peroxid
10. Pure H202 is . u

sium is . 1s? 2s? 2p°® 3s2 3pb 4s!
and boiling points.

C. Write in on&or two sentences

1.What are isotdpes? Mention the isotopes of hydrogen.
Atoms of the same element having same atomic number but different mass number are
called
isotopes.
Isotopes of hydrogen- Protium, Deuterium, Tritium.

2.Write a short note on tritium.
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It occurs in the upper atmosphere only where it is continuously formed by nuclear
reactions induced by cosmic rays. Unlike deuterium, it is radioactive, with a half-life of ~ 12.3
years. It's nucleus consists of one proton and two neutrons.

3. How does deuterium react with nitrogen?

Hydrogen combines with nitrogen in the presence of a catalyst to form nitrogen
deuteride which are also known as heavy ammonia or deutero ammonia.

3D2 + N2 — 2ND3

Deutero ammonia

4. How does deuterium react with metals?
Deuterium reacts with alkali metals at high temperatures (633 K) to form de

2Na + D2 — 2NaD

Sodium deuteride

5. Mention the uses of deuterium.
It is used as tracers in the study of mechanism of chemical reactio
High speed deuterons are used in artificial radioactif
Deuterium oxide known as heavy water is e s moderator in nuclear reactor to slow
down the speed of fast moving neutrons.

6. How is tritium prepared?

By bombarding lithium with slow ne
3L + on! —

By bombarding Beryllium wit‘héu

4Be® + 1D? — 1T % et

Be? + 1D? —

7.How doy
By treatment with ca

Heavy water redgts slowly with alkaline earth metals liberating heavy hydrogen.
+ 2D:0 — 2NaOD + D2
Sodium deuteroxide
Ca + 2D20 — Ca(OD)2+ D2
Calcium deuteroxide
9. How is hydrogen peroxide prepared in the laboratory?
Hydrogen peroxide is prepared in the laboratory by the action of dilute sulphuric acid on sodium
peroxide. Calculated quantity of Na2O: is added in small proportions to a 20% ice cold solution
of sulphuric acid.
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Na202 + H2SO2— NaxSOs + H20:2
30% solution of H20:2 is obtained by this process.
10. How is hydrogen peroxide solution concentrated?
Hydrogen peroxide solution contains the impurities like organic material or metallic ions which
may catalyse its explosive decomposition. The solution of H20z2 is concentrated
by careful evaporation of the solution obtained on a water bath preferably under reduced
pressure using fractionating column.
(i) by distillation under reduced pressure at temperature below 330 K, the
concentration upto 90% solution is used.
11. Write about the reducing property of hydrogen peroxide.
H202 acts as a reducing agent with powerful oxidising agents. M ilver oxide,
acidified KMnOs4, ozone, chlorine and alkaline solutions of ferri@yanides age reduc
Ag20 + H202 —» 2Ag + H20 + O
Silver oxide Silver
12. Mention two important uses of H202.
H202, destroys bacteria and hence it is u antiseptic and germicide for washing
wounds, teeth and ears.
It is also used as propellant in rockets.
13. Why alkali metals have low 1 boiling poings?
All the alkali metals have ili [

in the crystal lattice. The we%'-
the presence of just one vaﬁeno!glectro

B. Fill in the

1. The general 8ectronic configuration of alkaline earth metals is

ns?.

2. The ionic radids increases on moving down the group 2.

3. In flame, calcium gives brick red colour.

4. Beryllium resembles more with an element in 13th group aluminium.

5. Magnesium comes from the name of the mineral magnesite

6. Mg?* ion is present in chlorophyll

7. Magnesium is prepared by the electrolysis of fused Magesia (or) Magnesium chloride.
8. With air, Magnesium forms
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Magnesium oxide and magnesium nitride.

9. The formula of epsom salt is MgSQOa4.7H20

10. Epsom salt is used as purgative.

143

C. Match the following

1. Magnetite MgCOs

2. Dolamite MgCOQOs . CaCOs

3. Epsom salt MgSOa . 7TH20

4. Carnallite Mg Cl2 . KCI . 6H20

5. Gypsum CaSO0Os . 2H20

D. Write in one or two sentence

1. Why the oxides of Group 2 metals have high melting point
The oxide of group 2 metals have high melting point be he number/f bonding

electrons are twice as (i.e.,) group one elements higher. Their ato d the valence electrons

more strongly and due to this more attraction they Rave high melffhg poin

2. Why there is increase in the ionisation potgfitia forming M3* ion for group 2 metals?
The electrons of group 2 have two §-electrons in the outermost orbital. By losing 2

electron, they attain the nearest inert gas cofiguration with :)e absorbtion of low ionisation of

low ionisation potential. After the re ectrons, it is Yery difficult to remove one more
electron to get M** ion as itg‘
stable, So there is an increase i
3.Why the ionization poteg tiickof M?

In alkaline eart the ionisa
This is due to high laftice energies in the cr ne compounds and high hydrogen energies of
M?2* ions in solutionf@Ihese energies more thaf counter balance the higher values of the second

ionisation potentials
4. Why a precipitate

producing the ighly soluble but very slightly ionized ammonium hydroxide.
2+ 2NH4OH < 2NH4Cl + Mg (OH)2
5. List the carbdnates and hydroxide of alkaline earth metals in order of
their increasing stability and their solution.
The stability of the carbonates and hydroxides of alkaline earth metals icreases from Be

to Ba.

BeCOs3 < MgCOs3 < CaCO3 < SrCO3 < BaCOs

Be (OH)2 < Mg (OH)2< Ca (OH)2< Sr (OH)2 < Ba (OH)2
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This is because, the ease with which the atoms of alkaline earth metals lose electrons
increases with the rise in atomic number.

6. Why do beryllium halides fume in air?

Beryllium halide fumes in air due to its hydrolysis because they are covalent and form
HCL on hydrolysis.

BeClz + 2H20 —» Be(OH)2 + 2HCL
7. Why group 2 elements are harder than alkali metals?

Alkaline earth metals (or) group 2 elements are harder than alkali metals because of
smaller atomic size, they have strong metallic bond. The atomic radius es smaller due to
higher nuclear charge of these atoms which tends to draw the orbital electro wards. Because
of the smaller atomic radius,these elements are harder than alkali metals.

8. Beryllium halides are covalent whereas magnesium halide ioni
Why?

Beryllium halides are covalent due to smaller atomic si er ionisation energy of
Be whereas magnesium halides are ionic due to ic sizéand lesser ionisation
energy of Mg.
9. Why are monoxides of alkaline earth m

The monoxides of alkaline earth als are very stable due to the strong force of
attraction between M?* and O?% iggé* of strong fojes of attraction , the monoxides
have high lattice energy and they

10. The basic strength of the
to Ba. Why?

lose electrons increages with the increase
chemical reactivity @i the elements and incr
group 2 elements).

metals from Be to Ba

agnesium occur in nature? How is the metal extracted from
its Ore?
5. In the light of fmetallic bonding account for the following properties of
group 2 elements.
a. These are harder than alkali metals
b. These are good conductors of heat and electricity.
6. Why the first ionization energy of alkaline earth metals higher than that
of Ist group.
7. Mention the uses of plaster of Paris.
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8. How is plaster of paris prepared?
9. How is MgSO4 prepared?
10. Mention the uses of Magnesium?

Ln7

B. Fill in the blanks

1. The general electronic configuration of Boron group elements is ns? np* .
2. Boron combines with nitrogen to form BN (or) Boron nitride.

3. Boroxis used to identify the metallic radicals in the qualitative
analysis.

4.Borozine (or) Borozole BsNsHsis known as “inorganic benzene'.

5. In diamond, every carbon atom is bonded with the other by cotalent b
6. C60 Buckminister fullerene was nicknamed as bucky ball .

7. Carbon tetrachloridoes not undergo hydrolysis.

8. Nitrogen was discovered by Daniel Rutherfort

9. Nitric acid means agua tortis .

10. Oxidising power of nitric acid decreases

13. The ozoniser commonly usey

ozoniser.

. Borax
. Graphite lotrope of carbon
eutral oxide
Ozone
Fertilizer

Stabilisation of lower oxidation state
. Oxyacid Nitric acid

. Liquid nitrogen Refrigerant

. Ostwald process Platinum gauze

. Molecular oxygen Cell fuel

. Borax bead test

. Copper Red

. Iron Bottle green

NP O OMWNERD
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3. Manganese Colorless
4. Cobalt Blue
5. Chromium Green

D. Write in one or two sentence

1. Mention the reasons for the stabilisation of lower oxidation state of p-block element.
The strength of M-X bond decreases.

The lattice energies of the compounds containing M** ion decreases.

The electrons in the ns sub shell do not prefer to form bonds.

2. Show the electron accepting property of boron trifluoride by giving an ex
Boron trifluoride behaves as Lewis acid (or) acceptor

valence shell of boron is short of the octet by two electrons, gets its

alone pair of electrons from the nitrogen or oxygen atom of a Lewi

Trivalent element in group IH1-Alumi
4.Why diamond is hard compared with gr
a tetrahedral manner by strong
C-C bonds are very strong. The
combined strength of many cag structure of diamond give the great
gkohite, ‘Agkearbon atoms are arranged in regular hexagons in flat
tween the layers. Because of the weak Vander

3valence electrons .Due to the small atomic size and the highest ionisation
potential ,the re 8l of 3e is impossible .So B%* ion is not formed.
7. Why NHs has’high boiling point than PH3?
Ammonia has higher boiling point due to the presence of intermolecular hydrogen
bonding because of its high electronegativity whereas in phosphine ,there is no intermolecular
hydrogen bonding and it has low boiling point.
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| | I
H H H

8. NHs is soluble in water whereas other hydrides of group 15 elements are insoluble in
water. Why?

Ammonia is soluble in water because it is a strong base and dissolves to give NH4OH.
Ammonia contains intermolecular hydrogen bonding and it is more soluble in water. But the
other hydrides of group 15 elements are less basic and insoluble in water.

9. Which is considered to be *"earth’s protective umbrella™?

The ozone layer in the upper atmosphere is considered to be ‘eart otective umberlla’.

The ozone in the upper atmosphere is important in shielding u m the intense
ultraviolet radiation coming from the sun. Ozone shield is a shell about 30 k
contains enough ozone to absorb short wavelength UV radiationf§Hence, @zone is
be earth’s protective umberlla’.

10. Mention any 3 uses of ozone.

Q) As germicide and disinfectant

(i) For bleaching oils, ivory, flour,
In the manufacture of artificial silk and synth

11. What are CFC's? Mention i
CFC(C’s are chlorofluoro
CFC’s react with Og alg cause

The chlorine atom r
faster rate than its f

oglobin is an iron containing co-ordinates compound in red blood cells,
responsible for tNegifansport of oxygen from the lungs to varies parts of the body. It contains of
heme, a complex®f Fe (11) bonded to a porphyrin ligand and globin protein.

Myoglobin is a substance in muscle tissue acting as a reservoir for the storage of
oxygen and as a transport of oxygen within muscle cells. It consists of heme, a complex of Fe
(1) and has a single polypeptide chain.

14. What happens when ozone reacts with
a) lead sulphide b) potassium manganate
E. Explain briefly on the following
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