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What is normal hydrogen electrode? How do you measure standard reduction potential of

zine electrode? Calculate the emf of the cell at 25°C, NU/Ni™(0.8M) // Ag'(0.2M) / Ag

Given, E° Ni/Ni"™ = +0.25V, E° Ag/ Ag" = -0.80V. [1+1+3]
Explain the mechanism of basic buffer. Calculate the PH of the resulting buffer solution
containing 100ml of 0.5M NH4OH and 40ml if 1 M NH4Cl in which 20cc of §.5HCI is

added. [2+3]
What is catalyst promoters? How does a catalyst increase the speed of reaction? Explain
with example. Explain intermediate compound formulation theory of catalysis. [1+2+2]
What are the main sources of water pollution? Mention the measures to control water
pollution. [2+3]

What is meant by ozone depletion? Write consequences of global warming and its
possible remedies.

What are biodegradable polymers? Write down the preparation and uses of Bakelite and
Epoxy resin. {1+2+2]
What are polyphorphazenes? How are different types of polyphorphorzenes prepared?

[2+3]

Mention the applications of polythiazyl in engineering field. [I+3+17
Variable oxidation state is the main characteristics of transition elements, explain with
reference to 3d series. _ [51

Explain the followings.

i) Mn'?is more paramagetic than Cu™.

+2 ) . .

i) Zn*? compounds are white while Fe™ compounds are colored.

iii) Transition elements from alloys. [2+2+1]
a) Differentiate between double and complex salts. Predict the magnetic properties of

[Co(INH;3)6]Cl; with the help of EAN. [2+1]
by Write the IUPAC name of the followings: 2]

(i) Nas[Al(C204)s]
(i) [CoMNH33CL]Cl

[ CrNHa)e]"

(iv) [Zn(OH)**
With the help of VBT approach, point out the differences between [Fe(CN)¢]* and
[FeF¢]> complex ions. [2.5%2]

. a) - Show your acquaintance with liquid and semi liquid lubricants. [2.5]

b) What do you understand by paints? Mention the requisites of a good paint. [2.5]
What isomerism is shown by tartaric acid and why? Write the possible forms of tartaric
acid and mention enantiomers and mesocompound. I5]
What is SN reaction? Explain the reaction mechanism' of hydrolysis of tertiary alkyl
halide by agueous NaOH. [1+4}
Describe the mechanism of E' reaction with suitable example. Give an account of
Sayteff's rule. [4+11]
What are primary and Jow explosives? Write the preparation and uses of TNT and TNG. £51
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What is normal hydrogen electrode? Why is salt bridge used in the construction of

galvanic cell?
Calculate the emf of the following cell at 20°C, Cr/Cr™™ (0.5M) /| Fel Fe™ (0.2M).
Given E° cyor = 0.75V and E°pe fre = -0.44V. [1+143]

Differentiate between acidic and basic buffers.100 ml of 0.5 M NH,4OH is mixed with
400 ml of 0.1 M NH,CI. what will be the pH of this solution. When 20 ml of 0.5 M HCL
is added to it? Ky for NHz = 1.8 % 107 [2+3]

Define catalytic promoter and catalytic poison. Explain the adsorption theory of catalysis
with a suitable example. . [2+3]

Write down the major water pollutants and their harmful effects on mankind. Mention
their possible remedies. {5]

Mention the major gases for causing green house effect and how are these gases released
in the atmosphere? Mention the possible measures to control the global warming, - [3+2]

Write down the preparation of polymeric sulphur nitride. Mention the engineering
apphcatmns of polymeric sulphur nitride and chalcogenide glass. [2+3]

What are blodegradable and non biodegradable polymers? Mention the applications of
Bakelite and epoxy resin. [2+3]

What are transition elements? Explain the colour of transition elements on the basis of d
to d transition. : i [1+4]
What are d block elements? Why does the number of unpaired electron make the
compound paramagnetic? Calculate the magnetic moment if the metal ion contains five
unpaired electrons. [1+3+1]

a) What is primary valency? Describe simple test to distinguish between the followmg
pairs of complexes on the basis of Wemer’s theory, (i) [Co(NH3)sCI]SO4 and
[Co(NH3)sSO4]CL .

b) Name the following complexes by IUPAC system
() [Cr(H20)4(NH3)]Cls (i) [Pt(NH3)2Ch]  (iii) Nas[A1(C;04)s]

(iv) [Co(NOs)s]™ [2.542.5]
Explain the formation of (i) [Fe(CN)5]4' and [Fer]3 " ons with the help of VBT approach.
Explain which one is inner orbital complex and outer orbital complex. [2.5+2.5]
What are high and low explosives? Write the important uses of TNT and TNG. [2+3]

a) What are lubricants? Mention the function of lubricant.
b) What is paint? What are the major constituents of paint? Mention the requisites of

paints. [2.5+2.5]
What is optical isomerism? Show all the possible stereoisomers of tartaric acid indicating
enantiomers and meso-forms. [1+4]

Explain why SN' reaction gives the products with both retention and inversion of
configuration but SN* gives only inversion of configuration. Write the mechanism of
reaction between tertiary alkyl halide and aqueous sodium hydroxide. [2+3]

Explain the mechamsm of E' reaction with a suitable example. Write the differences

between B! and E? reactions mechanism. [3+2]
*ok ok
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_ What is single electrode potential? Wfite down the cell notation for standard hydrogen

electrode. How will you predict the spontaneity of any redox system using emf? The
value of E° for the Zn(s) + Cu”™* (ag) —» Cu () + 7n?* (aq) is 1.10 V. What is the value of
E.. When the concentration of Cu?*is 1.0 M and the concentration of Zn?t is 0.025 M[1+1+1+2]

What happens when a small amount of acid or base is added on a buffer solution of acetic
acid and sodium acetate? Determine the amount of sodium acetate required in 100 ml
0.2M acetic acid solution to prepare a buffer solution of pH 5.8 pK, for acetic acid = 4.74 [2+3]

Differentiate between negative catalysis and catalytic poisoning. How a catalyst work and

what is the role of promoter? [242+1]

What are the primary and secondary air pollutants? Describe with examples. What is acid

tain and how does it occur? , [2+1+2]

What is water pollution? What are the major pollutants that should be monitored in order

to explain the drinking water quality? [1+4]

a) Howdo you differentiate a double salt from a complex? Explain with examples. 2]

b) ‘Write the TUPAC name and calculate the effective atomic number of following
complexes. 31
() [CoNHs)Cl] + (i) Ks[Fe(C204)s] (iii) [AIOH)(H:0)s]""

What are low and high spin complexes? How does valance bond theory explain the

: " geometry and magnetic behavior of a complex? Explain with reference to [Fe(CN)g]Sf [1+2+2]

8. Give the reasons for: ' '
a) Cu' compounds are diamagnetic where as Cu™ compounds are paramagnetic. _
b) Ti™™ compounds are colored where as Ti™** compounds are colorless. [2.5+2.5]

9. What are transition elements? Why are they called so? Why do transition elements form
complex. » [1+1+3]

10. Define the following terms: _ — [Ix5]
a) Primary explosives 'b) Secondary explosives ¢ Tertiary explosives '
d) Low explosives ¢) High explosives

11. Explain the chemical separation of racemic mixture. Write the structure cis and trans

isomers of cyclo-octene. [2+3]



12. Write all the possible stereoisomers of tartaric acid. “The meso form of tartaric acid

cannot rotate plan polarized light.’ Explam [3+2]
13. Define the following terms: [1x5]
a) Solid lubricant b) Enamel - ¢) Varnish d) Semi solid lubricants

- ¢} Emulsion paints '
14, What are biodegradable polymers? Describe the preparation and uses of polystyrene.  [1+2+2]

15. Describe the preparatlon and uses of polyphosphazine. ‘The SN! reaction gives both
retention and inversion product but SN? reaction fevers inversion product.” Explain. [2+3]

16. What do you mean by elimination reaction? Explain the reactlon mechanism of El
reaction. [2+3]

Wk :
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What is an electrochemical series? How does an electrolytic cell differ from a galvanic
cell? Calculate the emf of the following cell at 25°C [1+2+2]

Zn/Zn™* (0.IM)# Cu** (0.05M)/Cu
Given, E*Zn** /Zn=—-0.76V.E’Cu*™ /Cu=0.34V

a) How does an amdxc buffer solution containing acetic acid and sodium acetate resist
the change in p" in in spite of the addition of the small amount of acid or base?

Explain it. 21
b) Calculate the pH of rcsultmg solution when 0.01 mole of NaOH is added to 500m] of

0.1M acetie acetic acid (p* for acetic is 4.74) _ | [3]
What is homogeneous catalyst? How does a catalyst alter the rate of reaction? Explain
with example. [1+4]

‘What is water pollution? Write down the major sources of water pollution and mention
‘the possible measure to control. How does the oxides nitrogen make the water acidic?  [1+3+1]

Wr}te short ndtes on: [2.5+2.5]
i) Ozone layer depletion )
if) Global warming due to air pollution

What is conducting polymer? Describe the preparation and uses of polyurethane and
Epoxy resin. : [1+2+2]

a) Write down the structure of cyclic and cross linked silicones and also give the
engineering applications of silicones. [1+1]

b) What are the general characteristic of inorganic polymer? Write the preparation and

uses of polymeric sulphur. [1+2]

Give reasons: ‘ [5]

a) Transition elements are mostly paramagnetic

b) Transition elements and their compounds show catalytic behavior
¢) Fex(SOy); is more stable then FeSO,

d) Compound of Ti** are coloured but those if Ti** are colourless

e) Znin 3d series is called typical transition element




9. Write the expected and actual electronic configuration of Cr in box notation. Why the
actual electronic configuration of Cr is different from expected electronic configuration?
In the 3-d transition series the size of atom decreases from Sc to Cr but the size remains
almost similar from Cr to Zn. Explain. : [1+1+1+2]

" 10.How does valence bond theory explain the geometry and magnetic behavior.of a
complex? Explain with suitable example. [5]

11. a) Explain the formation of [FeFs]> on the basis of VBT and pledlct its geometry as well
as magnetism. [3]

b) Write IUPAC names of the given examples. ' | 2]
i) [Ni(CO)q
ii) K4[Fe(CN)q}

iii) Na[Ag(CN);]
iv) Kp[Hgly]

12. What primary expiosives, low explosives and high explosives? Write the preparation and

uses of nitroglycerine. : [3+2]
""77'13.a). What is lubricant? In what situation grease and solid. lubricant are used? o [142]
/by What are the characteristics of good paints? v ‘ A [2]

" 14.Explain enantiomers; racemic mixture and.meso: compounds vnth exa:mples Draw the

- structures and specify Z and E configuration of 4-methyl hept 3-ene and 2-chlori pent 2-
‘ ene. , ’ ‘ ‘ [3+2]

-'lSl'Describc the bimolecular: nuclephilic substitution -reaction ‘in haloalkane with- suitable

-+ example.-What: type of solvent-is favour for.this reaction? ‘Write:down: the: differences
between. Sy and Sy reactions? [2+1+2]

16. Explain the reaction mechanism of dehydrohalogenation of tertiary butyl bromide by
alcoholic caustic soda. Mention the factors governing the mechanism of E1 reaction. = [3+2]

ko
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Define Buffer. Write the mechanism of acidic buffer. Calculate the pH of the solution
formed by adding 0.2 g of sodium acetate in 200 mL 0.1 M acetic acid. pKa for acetic
acid = 4.74. A [1+2+2]

2. What is standard hydrogen electrode? How is it used to measure the single electrode
potential? Why is salt bridge used in construction of galvanic cell? Calculate the emf of
the following cell at 25°C. [1+1+1+2]
[E%"* mi= -0.24V and E%,"™ o= -0.12V].
Ni {s) /Ni**(aq} {1M)//Pb? (aq) (1M)/Pbis)

[y
.

3. Explain with an example the mechanism of adsorption theory of catalysis. Write the

differences between homogenous and heterogenous catalysis. [4+1]

- 4. Define soil pollution. Write the major sources of soil poHution their negative effects and
control measures. : [1+2+2]
5. Write the formation, effects and‘remedies of SOx and NOx. [2.542.5]

6. What are biodegradable polymers? Give the preparation and uses of Nylon 6,6 and p
polyurethane. [1+2+42]

7. Describe the preparation and uses of polymeric sulphur (PS), and polyphosphazines.  [2.5+2.5]
8. Give an account for the following: [1+1+3]

a) Cu?* (3d°) is more stable than Cu" (3d'%). Justify the statement.
b} Why Zinc is called non-typical transition element?
c¢) .Explain magnetic properties of transition elements.

9. Explain with reasons:

a) Transition metals can form most of the complex compounds.
b) Zinc (II) compounds are white and d1amagnetic while copper (II) compounds are

colored and paramagnetic. [2.5+2.5]
10. Explain the formation of [Co(NH3)6]3+ and {CoFG] on the basis of Valence Bond Theory
and also predict their magnetic property. . [2+2+1]

11. Write the basic assumptions of Werner’s theory of co-ordination compounds.
CoCl3.4NH; gives a precipitate with AgNO; solution. Explain it on the basis of Wemer's -
theory. , [3+2]

12. What are plastic explosives? Write the advantages of plastic explosives. Write the
preparation of TNT, TNG and nitrocellulose. [1+1+3]



L

13.2) What are lubricants? Show your familiarity with application of different types of

lubricants. |
b) Explain the method of application of paints in galvanized iron. [1+2+2]
14.4) Explain geometrical isomerism with examples. B | 1
b) Write all possible stereoisomers of 2.3 -dibromopentane. Identify all possible
enantiomers and diastereomers from the stereoisomers. [3.5]

15. What are the differences between E! and E? reactions? Explain the reaction mechanism
for the reaction of primary alkyl halide with alcoholic NaOH. ' [2+3]

16. Why does SN’ reaction give both retention and inversion isomers but SN? gives only
inversion isomer? Write the mechanism for the reaction between bromoethane and
aqgNaOH. [2+3]

LR
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What is meant by Normal Hydrogen Electrode? Discuss its use to measure standard
electrode potential of copper electrode. Calculate Emf of the following cell at 20°C.

Al(s) / AI*(0.2M) // Cu**(0.1M) / Cu(s)

' Given: Eouyy i’ = +1.66V and E'ca/cy’ > =-0.34 V [1+1.5+2.5]

What is meant by ‘buffer solution” and buffer action? A litre of solution containing 0.5
mole of CH;COOH and 0.5 mole of CH;COONa provides a buffer of pH 4.74. Calculate
the pH of solution after the addition of 0.02 mole NaOH [K, = 1.8x10'5] [2+3]

Define Heterogenous catalysis. What are the general characteristics of a catalyst? Explain
adsorption theory of catalysis. | [1+2+2]

Write short notes on: [2.5+2.5]
‘a) Global warming b) Acid Rain’

. What is soil pollution? Point out major soil pollutants, their effects and possible
remedies? : . [1+4]

a) Why do the transition elements form complexes? [2.5]
b) Why do the transition metals exhibit variable valency? - [2.5]

a) What are transition clements? Which of the d-block elements are not considered as
typical elements and why? [1+2]

b) Write the electronic configuration and group of the following elements Cr, Fe, Cu and

Zn. | 2]

{Fe(CN)6]3' and [FeF6]3' , both are octahedral complexes. Explain the difference between
these two complexes on the basis of VBT. [51

a) How do you distinct a double salt from a complex salt?
b) Write the [IUPAC names of the following co-ordination compounds.
(i) [Co(H;O)(OH)] (i) INi(CN)T”
- (i) K3[Al(C204)3] (vi) [Cu(NH3)4}SO4 | [3+2]

10. Define the following terms with example. [1x5]

a) pigment b) thinner c) solid lubricant d) varnishes e) lacquers

11. Write the differences between organic and inorganic polymers. Write the preparation and

applications of polyphosphazines. [2+3]

£



12. Write the method of preparation and two important uses of Bakelite and polyurethane. [2.5+2.5]

13. Write preparation and two important uses of

a) TNT b) TNG [2.5+2.5]
14. How do enantiomers differ from diasteromers? Write all the possible stereoisomers of a
_compound that contain two asymmetric carbon atoms. [3+2]

15. What is elimination reaction? Explain ~ the reaction mechanism for the
dehydrohalogenation of primary alkyl halide. : [1+4]

16. What are the factors affecting Sn! and Sp? reactions. Explain SN? reaction mechanism
with reference to hydrolysis of alkyl halide. [2.5+2.5]

Hkd
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1. What is buffer solution? Derive Henderson's equation for basic buffer. Calculate pHofa
mixture of 10 m/ of 0.1M ammonium chloride solution and same volume of 0.2 M
ammonia solution. (pKb for ammonia solution = 4.74), [1+1+3]

2. How does a galvanic cell generate electricity? Construct a cell with the following cell
reaction, write its notation and calculate standard emf of the cell. [1+1+1+2]
2A1+3Z,S0, — AL,(SO,), + Z, at 298K |

(M) (IM)

Given, standard reduction potential of Al and Zn are -1.66V and 0.76 V respectively.,

3. What is catalysis? Explain intermediate compound formation theory and an industrial
application of catalysis. [1+2.5+1.5]

4. What are the parameters of water pollution? Explain its causes and adverse effects. [3+1+1]

5. Write the functions of lubricant. Show your acquaintance with fluid film lubrication and
its role in engineering. Give an example each of (a) semi solid lubricant and (b) emulsion.[1+2+1+1]

6. Write short notes on: (any two) [2.5+2.5]
- i) Global warming
i)’ Formation and depletion of ozone layer
iii) Acid rain and its effects

7. What is conducting polymer? Give an account of polyphosphazines and chalcogenide
galsses. Also write their applications in engineering field. [1+2+2]

8. Explain the following; | [2+3]

i) 3d- transition series show variable axidation states
if) Completely filled 3-d transition series are unable to form coloured compounds

9. What is a complex ion? Give example of a (i) complex cation and (ii) complex anion,

with their TUPAC name. Also calculate EAN of central metal of these jons, [1+1+1+1+1]}
10. Show your acquaintance on the basis of hydbridisation with inner orbital and outer

orbital complexes with example. [2.5+2.5]
11. Differentiate between high explosive and low explosives. Write the preparation and

applications of TNT. [3+2]
12. Write the method of preparation and uses of (a) polystyrene (b) Bakelite [2.5+2.5]

13. Distinguish between enantiomers and diastereomers. Show all optical isomers of
(a) 3-Bromo 2-butanol and (b) Tartaric acid. Also show optically inactive meso form of
tartaric acid. Explain why 3-Bromo 2-butanol doesn't exist in meso form. [1+1.5+1+1+0.5]

14. Explain E; and E; reactions with referance to dehydrohalogenation of haloalkane and
point out the factors affecting these mechanism. [1.5+1.5+2]

15. Why does haloalkane favour Sy reaction? Explain why there is only inversion product in
Sn2 and both inversion and retention products in Swl path. 4 [1+2+42]

16. What is plastic explosive? Write preparation and uses of following: (a) TNT
(b) Dynamite [1+2+2]

kg
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What is salt bridge? Write its functions. Write electrode reaction, net cell reaction, EMF
of the cell at 25°C and cell notation of the following electrode couple and also predict the
spontaneity of the cell reaction. : [1+143]

E’Fe/Fe™ =044V, E°Ag/Agt =-0.80V
[Fe**]1=0.01M, [Ag*1=0.1IM

2. What is buffer capacity? Write the characteristics of buffer solution. 200 ml of 0.1IM
C¢Hs COONa is mixed with 400 mi of 0.2 M CgHsCOOHa at 30°C dilute solution. -

ooy
.

Calculate the pH of solution. . C [1+2+2]
- 3. Explain the terms: (a) Acetocatalyst (b) Catalytic poisoining and (c) Promoters. [2+3]
4. E)iplain the mechanism of ozone layer depletion. Write its preventive measures and
secondary pollution effects in troposphere. [2+1.5+1.5}
5. Define soil pollution. Write the major sources of soil pollution, their negative effects and
control measures. [1+2+2]
6. Write short notes on: S , _ [2.5%2]

i) Polyphosphazine
ii) Chalcogenide glasses .
7. a) Give an account for biodegradablé and non biodegradable polymer with suitable
example. , f ,
b) What are fibers reinforced plastics? Write down the characteristics and its application.[2.5+2.5]

8. What are transition elements? How do they show: (i) catalytic behaviour (ii) coloured

ions and (iii) variable oxidation states? [0.5+1.5+1.5+1.5]
9. Explain the formation of [NiCl,]*" and [Ni(CN) .J7? on the basic of VBT of coordination |

compounds. [2.5%2]
10.a) Write the formula of the following TUPAC name: : [2]

i) Potassium penta cyano nytrosyl ferate (III)
ii) Pentaammine chloro cabalt (III) ion

iii) Tetracarbonyl cabalt (O)

iv) Pentamminenitrito cobalt (II) sulphate

" b) "[Fe(CN),]* is diamagnetic but [Fe(CN), ] is paramagnetic" justify. [1.5+1.5]



11. What are lubricants? What are the characters of good 1ubﬁcant$? What is emulsm paint?
+2+1+1]

Write its applications? | ‘ it
12. Define explosive. How it is used for defense purpose? What are the uses of TNT, TNG

and cellulose nitrate? S [11+1+1+1]
13. What are geometrical isomers? Geometrical isomer is not pcésible in the compesnd

CH;CH = CHz explain. Why are trans isomers more stable than Tis-isomers? [1+2+2]
14. What 15 a nucleophilic substitition reaction? Differentiate between SN and S’

reactions. Write the factors affecting SN? and SN reactions. B [1+2+2]

15. Explain reaction mechanism for dehydrohalogenation of tertiary butyl bronﬁdg. What

solvent favours the reaction mechanism? [4+1]

16. Write ground state electronic configuration of 3d transition series. How do you explain
the formation of complexes by 3d transition elements? ' :
kK

[2+3]
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Derive the equation requu‘ed to calculate the emf of cell at non-standard condition. What

‘are the factors that affect the single electrode potential value? Calculate the oxidation

electrode potential of glven half cell reactmn at20°C. . _ [2+1+2]

HH0.1IM) +e - Fe**(o 2M),E° = +0.77V ‘
What are the criteria; for buffer system? Calculate the change in pH of buffer system

" having 200 cc of 0.1 fm. CH3COOH and 0.1 M CH3COONa when 1 millimole NaOH is

-'b) Write down the pxcepaz ation of cychc sxhcones
‘a) Give an account for the blodegradable and non»blodegradable poiymers w1th suitable

. ‘,What is meant by 0Z0%
d) -What are chalcogemde glasses‘? Give an account of preparatlon and uses of

added into it. (K, = 1.8%10" S : : - [2+3]
What is autocatalysm? Explam the mechamsm of adsorptlon theory of catalysm with
example. Ex SR T

‘What are the major ’p lutants respons1ble for water pollutmn” How do the oxides of -
- sulphur and nitrogen make water acidic? » - - [2+3]

“depletion? Write its causes and consequences { S 251

chalcogenide glasses in the cngmeenng field - _ . {1+2+2] |

examples. e . : [2. 5><2] v
b) What are ﬁbers—remforced plastxcs‘? Write down its appl 1catxons ' ,
Explain the origin of t'he adsorptlon spectra of transiticn elements w1th dto d transmons 8]

| Mention the main apphcanons of 3d elements and g1ve main causes of variable oxidation

 states shown by transmon elements. | . _ o 3+2]

10.

a) Describe the s1mple test to diStlIlngSh between the followmg pzurs of compounds oh ,
the basis of Wern§rs theory. [CO(NH3)5CI] SO, and [Co(NH )S 50,]Cl - {2+2+1] B

b) Name the following complexes by IUPAC systern

) K,AIR]
ii) [Co(en),]Br,
i) [Cr(H,0),C1ICL,
iv) [Pt(NH,),CL]¢l,
c) StatévEAN rulé. o




‘11 Using VBT predict ’the possible number of unpalrcd number in thc followmg complex

compounds. K [Fe(CN),;] and [FeF, ] R . [2.5+2.5]

" 12. Write the mechanism for the conversion of Bromomethane into methanol in presence of
. ‘aqueous alkali. Also expiam the stereochemistry of the reaction. : _ [3+2]

"13 What do you mean by Elimination reactions? Explam the reactlon mechanism for the ‘
dehydrohalogenatlon of temary alkyl halide. =~ : . [2+3] .

14. Write down the possible geometncal isomer of but-2-ene- 1 4-lelC acid. Why does this
~ compound -exhibit geometncal isomerism? Explain the difference between enantiomer
- and dlasteremsomez giving an exampie of 3-bromo-2- butanol o : [1+1+3]

15. What is the requisite of good explosive? How can you prepare TINT form benzene? Why
does detonator requlred for the explosion of TNT? e [2+2+1]

16. a) Show your acquaintance with liquid and seml-hqmd lubncants Under what

 situations greasesareused? ‘ . N i

b) What do you understand by pamts‘? Mentlon the requ1s1tes of good pamt

-




' 2. Explain the mechanism of buffer action with a suitable example. Calculate the weight in

} BcE T/I 140
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Candidates are required to give their answers in their own words as far as practicable.
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\\\<

What 1s SHE? Calculate the emf of electrode couple of E"s '/S »=—1.4Vand

=]
E Fe*? /Fe*
respectively.

Mk
.

=-0. 77V Where the concentration of Sn‘“2 Fe:+2 and Fe"3 are 0.2M0.1M and | M
[2+3] :

gram of NH4Cl required to prepare buffer solutlon having pH 9.35 in 200 cc of 0.2N
~ ammonia solution. (pkb = 4.74) ‘ [3+2]

3. What is heterogeneous catalysis? How does a catalyst alter the rate of reaction? Give a brief

" account on the intermediate compound formation theory of catalysis. o [I+1+3]'

4. a). What is ozone depletmn" Write the chemical reactmns involved in the stratospherxc

“ozone depletion by nitric oxide? - ' : P [1+2+2]

, b) ‘How does carbon dioxide cause atmospheric pollu‘aon?

5. JWhat are the major water pollutants and their harmful effect" Mention the possible measures

to control water pollution. : [2+3]

6. a) ‘Write the engineering apphcatlons of Silicone and glve the structure of cychc and cross

lmked silicons. : , ‘ C=e342)
b) “Write the preparation of polyphosphazme and its uses.
7. What are biodegradable. polymers‘? Write down the préparation and uses of Nylon 6.6 and

Teflon. - [1+4]
8. a) Why do transition metals form complex compound? o : [3+2] |
b) Explain why the 3d transition series havmg complztely filled d-orbital cannot form
coloured compounds. BT S
9. What are transition elements? Why does the presence of unpaired electrons make a substance
‘paramagnetic in nature? Explain it with magnehc moment measurement . S [1+4]
10. Name the following complexes by IUPAC system : R )

l) [Cl‘ (H20)4 (NHg)z] Bl‘3 ‘ o
ii) [CuCly(CH3NH,),] S o
iii) Ni [PtClg] ' ' e :
iv) [Cr (NHa)e** ‘ '
State and explain EAN rule as apphed to metal complexes
11. Dlﬁ'erentlate between inner and outer orbital complexes. Magnetic measurement on
K,[Fe(CN),] indicates the presence of one unpaired electron, predict on the basis of VBT

whether the given complex is inner or outer complex. » , g [2+3]




'12. Define explosives. Why are the primary explosives called "detonators"‘7 Write the reaction
_ of toluene forming an explosive. Mention the important uses of GTN and plastic explosives. [1+1+1+2]

13.2) What are solid lubrlcants‘? Mention the types and function of lubricants with examples. [1+2+2]

b) Explain the method of application of paint in galvamzed iron. - ’ : L
14.2) What isomerism is shown by tartaric acid and why? [24'—3]‘
b) Define enantiomers with examples Differentiate. between racemic mixture and
be . mesocompound.
|~ 15. Explain the reaction mechanism for the hydrolysxs of tertlary alkyl hahde by aqueous :
~ NaOH. What solvent favours the reaction mechanism?  ° : [4+1] o
16. What is Saytzeff‘s rule? Describe the mechamsm for 'the reaction of 3°alkyl halide in ' 2
alcohol;g_alkah ‘ : . - i2+3]

L A
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Candidates are required to give their answers in their own words as far as practicable.
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- Assume suitable data if necessary.

What is buffer solution? Calculate the pH of 500 cc of 0.2 M CH;COOH solution when

2 g of sodium acetate is added. [Kq for.CH;COOH is 1.8x107] S [144]
What is Daniell cell? Answer the following question using equation (a) and (b) - [1+4]
(a) Fe"™ (0.2M) = F""+ e (0.1M), E°=-0.77V, (b)Cu(0.3M)-2e=Cu", E"=-0.34V,

(i} net cell reaction (ii) spontaneity of redox reaction (i) cell notation (iv) emf of cell

What are catalytic promoter and catalytic poison? Explain their activity on the basis of

adsorption theory of catalysis. o [2+3]

a) What are chloroflucrocarbons? Explain their photolytic reactions in the upper ﬁ'

- atmosphere ’ . I 1

. “''b) Discuss about the air pollution caused by oxide of nonmetals? ‘ 2]

- What are the major water pollutants? Point out their adverse effect and the possible
. measures to control water pollution.

[14242]

. Write the preparation and uses of Teflon and epoxy resin. What are conducting polymers?-' :
- Point out their applications in engineering field. [3+1+1]

-a) Give preparation and uses of the nonmetallic super conductor. ' [3+2]

b) Write down the main characteristic of inorganic polymers.

Give an account for the followings:

i) Transition metals are well known to form complexs. o 2]
it) Copper (1) compounds are white and d'iamegnetic where as copper (II) compounds

are colored and paramagnetic. : [2]
iii) Zinc is nontypical transtion metal. _ 1]

a) Explain the variable oxidation states of transition elements. Which divalent metal has '
maximum paramagnetic character among the first transition metals? [2.5+1+1.5]

b) A transition metal forms alloys with other transition metals easily. Why? Explain.

Explain how the two complexes of Ni, [Ni{(CN)* and [Ni(CO)s° have different
structures but do not differ in their magnetic behavior (Ni = 28). [5]
a) Write the TUPAC name of the folloWing compounds/ions o [2+142]
1) [Co{NH;)sNO,} Cly
1) [Fe (C:0a):]"

(1) [Cr (en) ,Chl”
V) MH, [Cr (H20) 2{NCS} ]

b) What is complex compound? What do you understand By principal and auxiliary
vakency of the qentral jon in complex compound? [lustrate them in [Co {(NH3)]Cls.

S



'12.a) What are lubricating 011%7 Indicate its application in engmeermg work | o [1+2]
b) Show your familiarity with the types of paint. - , ‘ 21

13. a) Write the difference between enantmmcrs and diasterioisomers giving appropriate
examples. ‘ : _ ' [3+2]

b) Write Cis, Trans and Z E notahons for the possxble isomes of but-2-endioic acid.

14. a) Explain the mechanism involved in the reaction between bromomethane- and aqueous

NaOH. : . : v 3]
b) How do nucleophile and solvent affect this type of reacnon'? . o - 12] .
15. a) leferenuate between E' and E? reaction.: . ‘ ' o [243]

b) Explam the reaction mechanism for the dchy&rohalogmatmn of 3°alkyl hahde
- 16. What are low explosives? Write the preparation and uses of GTN and TNT. | [1+4]

k% ok
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Assume suitable data if necessary.

What is buffer and buffer capacity? To 100 ml of 0.1 M acetic acid, 0.1 gm of sodium
hydroxide is added. Find the pH of the resulting solution. (pk, for acetic acid is 4.74) [2+3]

2. How does a galvanic cell differ from an electrolytic cell? Calculate the EMF of the cell:
Zn/Zn™ (0. OOIM) /1 Ag*(0.1M) / Ag. The standard potent1a1 of Ag/Ag” half cell is 0.080

—

V and Zn/Zn"" is - 0.76 V , [2+3]
3. a) What are promoters? Mention the action of promoters. . [1+1]
b) Describe the adsorption theory of cata1y51s with a suitable example: B [3]
4. a) Write down the sources and defects of sulphur oxides. ; 3]
b) Explain the causes and effects of ozone layer depletion. - [2]

5. What are the major water pollutants and their harmful effect‘7 Mentlon the possible

‘measures to'control water pollution. 7 [3+2]
6. Wnte shert notes on (i) Sulphur based polymers (ii) Chalcogenide glass e [3+2]
a) 1 Gi _ekf\nreparatlon and uses of Nylon.6,6 and polyurethane ‘ R [4]
:b) What are engmeermg applications of conducting polymer? ' 1]
8. '8) ‘\Tvme the important characteristics of transition elements. S 2.5]
, »b) Expiam the magnetic propemes of the transition elements. . ' S [2.5]
0. :‘Explam the following: " ' : - [25+25]

-a) Complexes of transition elements are generally coloured.
b) :Most of the transition elements are paramagnetic.

10. What are primary and secondary valencies of metal? E‘iplam the strucmre of

K4[Fe (CN)Js on the basis of Werner's theory. - : [2+3]
- 11. a) With the valence bond concept, explain the geometry and magnetlc character of the
: complex [Ni (CO),). Write down one of the limitations of valence bond theory. ~  [2+1]

b) Write the ITUPAC name of the following co- ordmatlon compounds » 21
1) K, [PtFﬁ] . -

A

: h; n_; Lm \\.,gu4j3_|

iii) [Co (NH3)5804] Br

- 1v) [Pt (NH;3)Cly] 8O, »
12. Explain the reaction mechanism for the throlysw of tertiary butyl bromide by aqueous
NaOH. Differentiate between SN and SN? mechanism. [3+2]
13. &) How do enantiomers differs with diasteoisomers? lllustrate with an example. [1+2]
b) What isomerism is shown by 2~ bromo 1-chioropropene? Mention Z and E notation for
the compound. _ A ,. [2]
14. What are secondary explosives? Give preparation and properties and uses of GTN ze.nd '
TNT. [2+3]
15. What do you mean by Elimination reactions? Explain the reation mechmw*n for the
reaction between primary alkyl halide and alcoholic NaOH. - [2+3]
16. a) ‘What are lu.buc’—z’c&ng 0ils? Indicate Lhei.r Importance, L T £i+2]
b) Show your familiarity with types of paints. _ : o [2]
' ek ' ‘
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- v The figures in the margm indicate Full Mfl?’kS e .

; v” Assume suzz‘able daz‘a zj ”"Cessary EREE e i S L ,;;%%«“;.
x _Lfgial.'  What is mpant by normal hydmgen electrodeV Calcula*e tbe emf of the fo?luwmc cell at-
. 25°C MglMc (O 11\/f)//AU UM)/Ag Given E°MGH’MG 2. 37\7 E"AG/AO = -0.80V..
; 20 ;‘nxplam the mechanism of basic buffer; an the" eauauon for amd ¢ buffer G 005gm
L " equivalent of KOH is added to 400ml of 0. 1N acetic aCld calcnlc.te the pH of me mx‘mru _
.. (Kafor acetic amd 1.8+ AQTY. e [1 5TOS+3}
1 " s 3. Define hf:’rerogeneous catalysis. P{)mt out somﬂ cncaabteﬂshcs ef catal flc reactiom and :
LT T .”nnn’uon its industrial appl watlon i T C e !'1+4}
- 4 By eﬁne 5011 pollutzon What are its sonrf‘esr7 L
% ' Expleun cause and erfeca of Ovonf* layer der}euon
% i c) Gwe a.verse ef"ncts of (i) pb (n) p osphates in water.

Cy:linked? What are the: angmemng uﬁ% of, chala msmae pmyme1 2

6. Wnte short note:on’ ﬁbm mmf'mced resm

.ugs.ometrv and magn tlsm Wlth 228

1 Wnt' , the tfommla of the follong co- oramatmn compounds.
L) Dvchloro-tﬂra—aqua chmmmm (HI) catzon
-ii) Dic¢yano argentate (Iy ion -
 iifj Sodim hexa nitrito cobaltate (III)
L iv) Hexa-cyanoferrate (HT) ion-

£ B VWhat are primary eyploswes and phsnc ekploswes‘"’ lee the rv-thoas of pr\,palauon
ks of TNT and uses. :

b vﬁ‘;Exp} am iuhmcatmg 0115 Wlth t‘vpm: -

£ favours™ the unimolecular n
What 15 meant by ehmmatlon 168!‘121 on‘7

[1+1'+3]
[3]

@

. What are the genera‘ cbaiactenstms of ;norgamc polvmprq What d@ you r"ea:n ‘Jy cms:, N3N
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1. Derwe Henderson equation for buffer solu,t:lon What is the pH of resulting mixture

obtained by mlxmg of 100 cc 0 0.2 N HCL and 50 cc of 0. 5M ammonia solution, Kb for
ammoma is 1.8x10™.

2. How can you measure the standard reduction potennal of Zn electrode? Hydrogen
electrode at 1 atm is connected with Zn electrode in which the emf of the cell is found to }
be 0.61 V at 25°C. If [Zn"] = 1.0 M, calculate H' in hydrogeﬂ electrode. - [2+3]

[1+4]

3. What is heterogeneous catalysis? Giving a suitable example, explain the mechanism of -

- heterogeneous catalysis. Write any two criteria for choosing a catalyst for industrial
tpOSe. : [1+3+1]

fgi;What do you mean by CFC? Mentmn their photolytic 1eacuons in h1gh altltude at

| s Stra‘tosphsre
: fb) How do the oxides of sulphur and nitrogen make water a01d10‘7 , ' [1+2+2]

5 Wme major sources of water pollution. How does CO, act as poliutgnt of the
o atmosp‘nerc‘? Explain. : |
6. Gwe an account on chalcogenide glasses and polysulphur nitride. - [2.5+2.5]

f2+3]

7. Explam about the b1odegradabie and non-biodegradable polymers with suitable examples [2 5><2]

8. Explam giving reasons.
a) Transition metals and their compounds show paramagnetic behavior. o [2.5]
b) Zinc (11) Compounds are white and dlamagnetlc while copper ( I I ) Compounds are
colored and pammagnetm
0. Transition elements formed colored compounds. Explain this on the basis of d to d
transition. ’ , (5]

10. Compare the maﬂnetlc behavlor of the complex entities [FG(CN)(,] and [Fer} using
valence bond theory. : [2.5+2. 5]

11.a) Write the JUPAC name of the following co-ordination compounds. - 21

) [CNHpe

ity [Pt (NH3):Cl]

iit) Nag [Cr (C204)3]
iv) [CO (NHs)sClp} Cl

») What is EAN? How would you explain the stamhty and magnetic behavior of a
complex compound by EAN rule. . v » [3]

[2.5]



*12.a) Write the characteristics of a good paint and explain the method of application of

paint in galvanized iron.
b) Mention the types and functions of lubricants with examples. [2+1+2]
13.a) What isomerism is shown by lactic acid? Write its pbssjbk isomers. o (21

" b) What do you mean by racemic mixture? Explain chemical resolution of a racemic
mixtore. '. v : [1+2]

14. 2) Descg*ibeSNl reaction mechanism in haloalkane shown stereochemistry.

b) Why does nucleophile attack the substraté molecule from backside in SN” reaction
mechanism? L , o [4+1]

'15. Discuss E! reaction with reference to the dehydrdhalogen‘ation of alkyl halidé. How does .

E! differs from E” reaction. _ _ N [3+2]
16. What are plastic explosives? Write down the characteristics of explesives.'k‘(}ivé the
preparation and uses of explosive obtained from toluene. , ' - [1+2+2]

Lk
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' 1. Define a galvanic cell. What are functions of salt bridge in a galvanic celi?
Predict the feasibility of the following reactions,
) Zn+Ag* > Zn™+Ag
i) Zn** +Ag > Zn+ Ag*
{
Given, E®zn**/z,= - 0.76V, Eo%g*/ag = 0.80V [1+1+3]

2 What is a buffer solution? Discuss the mechanism of buffer action with suitable
- examples. : [1+4]

3. What is meant by catalysis? Point out its importance. Discuss intermediate ‘
- compound formation theory of catalysis. [1+1+3]

@) Point out the sources of radioactive substances responsible for environmental

pollution. Give their adverse effects and protective measures. [2.5]
) Briefly discuss any two sources of organic and inorganic substances
responsible for water pollution. Point out their possible remedies. [2.5]
5.a) How do exhausts of internal combustion engine pdllute air? Give the possible
remedies. [31 |
b) What is the photochemistry behind ozone layer depletion? [2]
6.a) What are Chalcogenide glasses? Give their uses. [2.5] |
b) Give the preparation and applications of silicone rubbers. [2.5]

7.a) Give the prepérétion and applications of polystyrene and polyurethanes. - [4]
'b) What are the advantages of conducting polymers? (1]

8. Why do transition elements form complexes? List the industrial application of 3d
transition elements in engineering. [3+2]

S. Explain the fol lowing features of transition elements with reference to 3d
transition series; : [2.5+2.5]
a) Variable oxidation state ‘
b) Formation of colored compounds

S e o e o ey

10, Differentiate between complex salts and double salts. How does Werner's _
theory explain the bonding in complex salts? » [1+4]

10



-

11. @) Write the IUPAC name of following;-
i) K [Hg L)
i1} Ka[Fe(CN)e]
Hi) Co (NH3) 5 Ci]z‘
iv) LI[AEH4]

b) How does valence bond theory explam the formatmn of [NuNHs)e]Z”? Pl‘EdlCt
its magnetic behaviour,

[2]

[3]
12, What are primary explosives, low explosives and plastic explosive_s? Give the
preparation and applications 2,4,6-Trinitrotoluene (TNT). [342]
13. a) Show your familiarity with liquid, semi solid and sc»i!c! lubricaniﬂ giving
examples, [3]
b) Discuss any two types of paints showmg their apphcataons in engineering
works. , (2]
14 a) What are geometrical Isomers? Give an example [2]
b) Show your familiarity with diastereomerism. . [2]
' €) Draw the structure of 2-Chlorobutane specifying R and S configuration. 1]
s 15 Discuss the:unimolecular: nucleophmc substitut;on reaction: mechamsm in alkyl
. halide showing the stereochemistry. 5]
16 ‘What is' meant by elimmatnon reaction? Discuss E1 and E2 reactlon
mechanlsm [1+4]

Hdek
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1., What is meant by emf of a cell? From the given electrode potential valué‘s, answer the o
: following. . o o _ - [1+4]
Zn—Zn"  B=+076V |
Fe — Fe™~ E°=+0.44V ,
: a) Which of the above electrode acts as anode and why? -
b) Write the electrode and cell reactions, o ‘ . )
¢) Calculate the potential of the cell at 27°C, if concentration of Zn™ and Fe'™ ions is
0.01M and 0.05M respectively.
2. a) What is buffer capacity of a buffer solution? How does a solution containing a
ixture of sodium acetate and acetic acid maintain its constant pH value even on the
.+ .addition of strong acid or alkali? Explain. I - 2.5]
) .“/j(,'”'alculaie the pH of a buffer solution prepared by mixing 100ml of 0.2m NH,CL and
© . "200ml of 0.3m ammonia solution which 1s 3.1% ionized in the dilute solution. [2.5]
'3, Write short notes omn: o ‘ ' 12.5+2.5]
&) “Ozone Iaycr depletion and it’s prevention
b) Global warming | ‘ ‘ v
4. What is water pollution? Point out the major causes of water pollution, their adverse
effects and possible remedies. . | [1+2+1+1]
5. a) What are promotors? Describe the action.of proinotors. ‘ ' [1+1]
b)) What is heterogeheous catalysis? Describe the absorption theory of catalysis with a }
suitable example. [1+2].
6. &) Write the structure and uses of (i) Polyurethane (ii) Polyphosphazine. " [1.5+1.5]
b) Write any four applications of silicones. : 2]
7. What is a lubricant? Mention the types and functions of lubricants with examples. [1+1+3]
8. Which of the 3d-series element is not a transition element and why? Why transition
..~ clements show variable oxidation state? Explain the stability of oxidation state taking the
... reference of 3d-series elements. | R _ B 1 242]
9. What is the difference between double’salt and complex salts? What is Sidwick effective
: atomic number rule? What are it’s significances? R - [14+242]
10.-a) Explain why [Co_(NHgk]CE 3 gives white precipitate when treated with aqueous -
- ..solution ef... .AgNO; but. [Co(NH)sE75] does not? Wiisther ‘the complex . e
e[ Co(NH3)6]C £ 5 is outer or inner orbital complex? o ek 2]

I

T



11.

b) Explain the properties of transition elements based on (i) Mégnetism (ii) Catalytic

property - : . 3]
a) Explain the formation of [Ni (CN)4]* on the basis of valence | onci 1hec>1y and predmt : '
. its magnetic behavior. . o o 03]
b) Write the TUPAC name of th:—: fnllc\mm complexes: o o 12]

1) [Nl('“n)zuz] ST

il) [AI(OH}(EO)S}” S : ces
) [Fe Fg]>~ '

m [Co(NH;)s CISO,]

. What is the difference between plastlc e*{plaswe and hlcrh exploswe? Wnte the

preparation and us sofczmcotton andT”\I? S e . {1+2+2]

. What are the differences between enantioniers and d:astcmm@b Ex pian with referenc

to a compound. Mention the methods of res olution with ez{ampla and specxly ‘E’ and ‘2’

- configuration of 2- chloro -3-methyl-2- -pentene.. [1.5+2+1.5]
. Write the mechanism of the reaction of tertiary. alkyl halide with (a) Aqueous KOH
(b) Alcoholic KOH. Mennon th? factors affecting: the rate of such 1eac‘r1ons [24+2+1]
5. Show your acquaintance with: - R R ST N [2+1.5+1.5] -

a) Conducting Polymer
b) . Chalcogenide Glass

©) F ibre. 1emf01 ca:i Polyﬁ:xél

Wi mt, are’ Cis and Trans isomers? F'xpla*n wﬁh rﬂferpnca to a LVLW‘ compound and -

27T

unsaturated acld Why is Trans isomer more stable than'cis-isomer? . .- - [2424 1]
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. o ' .
v’ The figures in the margin indicate Full Marks.
' Assume suitable data if necessary.”
. What'is galvanic cell? Write electrode reaction, net cell reaction, EMF of the cell and cell
notation of given electrode couple and also predict'the spontaneity of the cell reaction. [1+4]
ot L - . - /‘"-——_‘—__.’-”—**’———\J
E° Zn/Zn™ =0.76V, E° Ag'/Ag=0.80V
[Zn™]=0.01M, [Ag']=0.IM ' ._ . R
- 2. How does an acidic buffer solution reserve.its PH value on the addition’ of strong acid or
' itrong__b§§97 100mi of 0.2M CH3COONa is mixed with 200ml ‘of 0.3M CH;COOH,
- which is 2.1% ionised in dilute solution. Find out the PH of the resulting solution, [2.5+2.5]
3. MWgntefhe adsorption theory to describe. the mechanism of heterééenéous catalysis with a
- suitable example. How does a promoter enhance the catalytic action? List any two criteria
of catélysed reactions applicable for the industries. - . e ~T3F1+1]
4.. Write short notes on:(any two) . [2.5+2.5]_
a) Creen house effect
b) Formation and depletion of ozone layer
¢) Agid rain ,
_5: List out four major pollutants of air, their adverse effects on human health and also write
their possible remedies, - o . : - [1+2+2]
6. Write the method of preparation and two important uses of each of polyurethane and )
diamine epoxy resin. ) . o [2.5+2.5]
_ ’ " .
7. What is biodegradable ymer? Describe the contributiffi of carbon fibre reinforced
polymer and chalcogenide glass in engineering, [1+4]
8. a) What are transition elements? Which of the 3d series elements is not a transition
7 element and why? ' o : _' [1+2]
. b) “Explain why compounds of V** are colourless but those of V** are colourful. 2]
-9 a) Explain the cause of origin of pgramagnetism‘ in transition elements. ' 3]
/b) Explain why are transitio'n elements good for allgy formation. [2]
10.a) What is meant by effective g mi 1a ;_pn in the complex salt? What
- information does it convey? ¥ D = o . (2] ]
1/b) ‘Explain the formation of {Ni(Cé);;P complex on the basis of VBT. Also predict its
geometry and magnetism with reason. : - [3]
il/a) Write the basic assumptions of Werner’s theory of co-ordination éompounds. (3]



b)

Write the FJPAC names of the following co-ordination compounds. : ‘ 2]
1) [CO(NH3)2 (en)z]C13

i) [AI(OH) (H,0)s]""

iil) Ku[Fe(CN)6] ’

iv) K[Ag(CN).]

12. What is plastic explosive? How do you prepare dynamlte a_nd gun cotton? e [142:42]
s

137 a) What is paint? erte charactenstlcs of 4 good pamt and explain the method of
apphcahon of paint in galvanised iron. P:,.v«”"“ o [0.5+1+1]
b) What is lubricant? Give an example of emulsmn and sohd 1ubrlcant Mention thelr
Spemﬁc ﬁmchons RN » e R o 051
14, a) Distinguish between enantiomers and d1aqtexomers Write all possible stereoisomers
: of a compound that contain two asy&nmetm carbon atoms but cannot exist in meso
. forms. . : : : 41
-b) Write the cis and trans isomers of butenedioic acid. = | " [1
~ 15.a) What is resolution? Explain the method of chemical resolution of a racemate, [3
' b) }Yetermme Eorz confi guration in the followmg molecules: . ' [2
7o G e CHCH,
H,C v i Gl o
. L b:;w;’;w’ilﬁzgti;fow“ i, Sr T E:H‘ R - -
N o T B
11) /C = C ] i T
ot ScHoH SN
16, What is a nucleophlic substltlon reaction? Bneﬂy explain SN? and SN' paths of such
- reaction in haloalkane Men‘non the factors govemmg these paths. ‘ [1+2+2]
: P T '
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