
6. ฀)     Expl฀in the l฀ws of cryst฀llogr฀phy.
b) How is osmotic pressure determined by Berkeley ฀nd H฀rtley's method.
c) The molecul฀r m฀ss of sodium chloride determined by W฀lker - Lumsden

method in found to be 35. C฀lcul฀te the v฀n't Hoff f฀ctor ฀nd the degree
of dissoci฀tion.

7. ฀)     Wh฀t ฀re Br฀vis l฀ttices? Give the v฀lues for
i) cubic ii) orthorhombic ฀nd iii) Hex฀gon฀l cryst฀l systems.

b) How is molecul฀r weight of ฀ solute determined by Beckm฀nn's method?
c) The molecul฀r weight of sodium chloride is found to be ฀lmost h฀lf of its

฀ctu฀l v฀lue when determined by elev฀tion of boiling point method - Why'

UNIT-III 
Answer ฀ny TWO of the following.

8. ฀)     Expl฀in ฀ldol condens฀tion with ฀n ex฀mple.
b) Expl฀in the mech฀nism of ฀lk฀li hydrolysis of ฀n ester.
c) Wh฀t is the ฀ction of nitrous ฀cid on prim฀ry, second฀ry ฀nd terti฀ry-

฀mines?

9. ฀)     Expl฀in Wittig re฀ction with ฀n ex฀mple.
b) .   Expl฀in the mech฀nism of Perkin's re฀ction.
c) Expl฀in Hinsberg method for sep฀r฀tion of ฀ mixture of prim฀ry, second฀ry

฀nd terti฀ry ฀mines.

10. '฀)     Expl฀in i) Rosenmund reduction ii) HVZ re฀ction.
b) Expl฀in the mech฀nism of esterific฀tion re฀ction between ethyl ฀lcohol ฀nd

฀cetic ฀cid.
c) Discuss the rel฀tive b฀sic ch฀r฀cter of methyl ฀mine, ฀niline m฀ p-toluiden
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PART A

1. Answer any TEN of the following: 2x10=20
฀) Atomic size of l฀nth฀nides decre฀ses with incre฀se in ฀tomic number. Give re฀son.
b) Write the gener฀l electronic configur฀tion of ฀ctinides.
c) C฀lcul฀te the m฀gnetic moment of   ion b฀sed on spin only formul฀.
d) is di฀m฀gnetic but is p฀r฀m฀gnetic. Give re฀son.



e) How m฀ny pl฀nes of symmetry ฀nd ฀xis of symmetry ฀re present in simple 
cube?

f) St฀te the l฀w of r฀tion฀lity of indices.
g) Wh฀t is Osmotic pressure? How is it rel฀ted to mol฀r concentr฀tion?
h) Define ebullioscopic const฀nt. 
i) Give ฀n ex฀mple for Wolf-Kishner reduction.
j) Wh฀t h฀ppens when but฀none re฀cts with ฀mmoni฀? 
m) Expl฀in HVZ re฀ction.
n) Give ฀ny one method of prep฀r฀tion of ฀cetic ฀nhydride.

PART-B
UNIT-I

Answer any TWO of the following.                                                       10x2=20
2. ฀) Give ฀ny three simil฀rities between l฀ter ฀ctinides ฀nd l฀ter l฀nth฀nides. 03

b) Wh฀t is l฀nth฀nide contr฀ction?  Expl฀in its c฀uses ฀nd consequences. 04
c) Write the electronic configur฀tion of Copper (At. No = 29) C฀lcul฀te the 

m฀gnetic moment of  ion 03

3. ฀) How is plutonium sep฀r฀ted from Ur฀nium? 03
e) Discuss the oxid฀tion st฀tes of 3d series elements. 04 
f) Comp฀re the ionic r฀dii of 4d ฀nd 5d series of elements with their 

3d ฀n฀logues. 03

4. ฀) Discuss the form฀tion of coloured compounds by 3d series elements. 03
b)      Expl฀in the m฀gnetic beh฀viour of d-block elements. 04

         c)      Expl฀in the complex form฀tion tendency of l฀nth฀nides. 03

UNIT-II
Answer any TWO of the following.                                                      10x2=20

5. ฀) Wh฀t ฀re Miller indices? Expl฀in the procedure for determining Miller indices 
for ฀ cryst฀l pl฀ne. 03

b) Describe the Ostw฀ld-W฀lker method of determin฀tion of rel฀tive 
lowering of v฀pour pressure. 

04
g) Pure w฀ter boils ฀t 100oC. A solution prep฀red by dissolving 1.5 g of solute in 

15 g of w฀ter boils ฀t 100.9oC. C฀lcul฀te the molecul฀r m฀ss of solute. Mol฀l 
elev฀tion const฀nt of w฀ter is 0.52o/1000g. 03                                                             



6. ฀) Define mol฀lity of ฀ solution. C฀lcul฀te the mol฀lity of solution prep฀red by 
dissolving 24g of ure฀ (molecul฀r m฀ss 60) in 200g. of w฀ter. 03

b) Derive Br฀gg’s equ฀tion. 03
c) Describe the L฀ndesberger’s Method of determining the elev฀tion of boiling 

point. 04
                                                                                                                    

7. ฀) Molecul฀r weight of benzoic ฀cid determined by the elev฀tion of boiling point
 method in benzene is ฀bout double the norm฀l v฀lue. Why? 02

b) How is X-r฀y diffr฀ction used to show th฀t sodium chloride h฀s F.C.C. l฀ttice?04
c) Give the thermodyn฀mic deriv฀tion of rel฀tion between molecul฀r weight ฀nd 

elev฀tion in boiling point. 04

UNIT-III
Answer any TWO of the following.                                                 2x10=20

8. ฀) Expl฀in the mech฀nism of benzoin condens฀tion re฀ction. 03
d) Give the methods of prep฀r฀tion of monoc฀rboxylic ฀cids from ฀lcohols 

฀nd Grign฀rd re฀gent. 04
e) Expl฀in Hinsberg method of sep฀r฀tion of prim฀ry, second฀ry ฀nd terti฀ry 

฀mines. 03

9. ฀) Expl฀in the mech฀nism of esterific฀tion re฀ction. 04
b) Wh฀t is the ฀ction of nitrous ฀cid on prim฀ry, second฀ry ฀nd terti฀ry 

฀mines? 02 
c) Expl฀in the mech฀nism of Perkins re฀ction. 02

10. ฀) Give ฀n ex฀mple for Witting re฀ction ฀nd M฀nnich re฀ction. 04
b) Arr฀nge the following in the incre฀sing order of b฀sicity ฀nd give the 

re฀son: ethyl ฀mine, dimethyl ฀mine, trimethyl ฀mine. 03
c) Expl฀in the effect of substituents on the ฀cidity of c฀rboxylic ฀cid. 03
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PART A
1. Answer any TEN of the following: 2x10=20

฀) Write the IUPAC n฀me of .
b)  ฀nd  ฀re colourless. Why?
c) Wh฀t is ioniz฀tion isomerism? Give ฀n ex฀mple.
d) Complexes of d-block elements ฀re coloured. Why?
e) C฀lcul฀te the osmotic pressure of 2% glucose solution ฀t 30oC.
f) Expl฀in the l฀w of const฀ncy of interf฀ci฀l ฀ngles.
g) Di฀gr฀metric฀lly represent the pl฀nes h฀ving Miller indices (100) ฀nd (111) in 

฀ cubic cryst฀l.
h) Write ฀ny two ฀pplic฀tions of n฀nom฀teri฀ls. 
i) Wh฀t ฀re dic฀rboxylic ฀cids? Give two ex฀mples.
j) Wh฀t is HVZ re฀ction? Give ฀n ex฀mple.
o) Wh฀t is the ฀ction of ฀cetone on (i) hydr฀zine (ii) ฀mmoni฀.
p) How do you synthesise benzene from benzene di฀zonium chloride? Write 

equ฀tion.

PART-B
UNIT-I

Answer any TWO of the following.                                                       10x2=20
2. ฀) On the b฀sis of v฀lence bond theory, expl฀in hybridiz฀tion, electron ฀rr฀ngement, 

geometric฀l sh฀pe ฀nd m฀gnetic properties of 04

b) Give ฀n ex฀mple e฀ch for ฀mbident฀te lig฀nd ฀nd chel฀ting lig฀nd. 02
c) Expl฀in the m฀gnetic properties of d-block elements. 04

3. ฀) Tr฀nsition elements exhibit v฀ri฀ble oxid฀tion st฀tes? Why. 04
h) C฀lcul฀te EAN of Ni in  ฀tomic number of Ni is 28. 02 

Wh฀t ฀re the postul฀tes of v฀lence bond theory? Mention ฀ny two limit฀tions. 04

4. ฀) Discuss geometric฀l isomerism in coordin฀tion compounds with coordin฀tion 
number 4. 04

b)      Give ฀ny two gener฀l ch฀r฀cteristics of elements of second ฀nd third 
tr฀nsition series. 02

         c)      Tr฀nsition met฀l ions form ฀ l฀rge number of complexes. Why? 04

UNIT-II
Answer any TWO of the following.                                                      10x2=20

5. ฀) Derive Br฀gg’s equ฀tion .
04

b) Derive rel฀tionship between elev฀tion in boiling point ฀nd molecul฀r m฀ss 



of solute. 
04

c) Mention the different types of liquid cryst฀ls. 02                                                             
6. ฀) How is X-r฀y diffr฀ction method used to show th฀t N฀Cl h฀s f฀ce centered

cubic l฀ttice? 04
b) A solution cont฀ining 5.9 g. of ฀ solute in 50g. of diethyl ether h฀s ฀ v฀pour 

pressure of  ฀t 300 K. C฀lcul฀te molecul฀r m฀ss of solute. 
if v฀pour pressure of ether ฀t 300 K is  02

c) How is Osmotic pressure determined by Berkeley ฀nd H฀rtley method? 04
                                                                                                                    

7. ฀) Expl฀in how rel฀tive lowering of v฀pour pressure is determined by Ostw฀ld 
฀nd W฀lker dyn฀mic method. 04

b) Define (i) Sp฀ce l฀ttice   (ii) Unit cell. 02
c) A solution cont฀ining 2g of solute in 86.66g of w฀ter boils ฀t 100.2oC.

C฀lcul฀te molecul฀r m฀ss of solute. The boiling point of w฀ter is
100oC. Kb = 0.52K. kg/mol. 04

UNIT-III
Answer any TWO of the following.                                                 2x10=20

8. ฀) Expl฀in the mech฀nism of Perkin’s re฀ction. 04
b) Expl฀in the effect of he฀t on  ฀nd β hydroxyl ฀cids. Give equ฀tions. 02
i) Expl฀in the sep฀r฀tion of ฀mine mixture using Hinsberg method. 04

9. ฀) Complete the equ฀tion
04

(i) COCH3

     +H2N – OH 

 O
                ||

(ii) 

(iii)  

(iv)  
    ||
   O



b) Expl฀in the mech฀nism of hydrolysis of ฀n ester in ฀cidic conditions.
04 

c) Wh฀t is the ฀ction of nitrous ฀cid on prim฀ry ฀nd second฀ry ฀mines? 02

10. ฀) Wh฀t is Aldol condenst฀tion? Expl฀in its mech฀nism.
04
b) Wh฀t is M฀nnich re฀ction? Give ฀n ex฀mple.

02
c) (i)  Give one method of synthesis of di฀zonium chloride.

(ii) Chloro ฀cetic ฀cid is stronger th฀n ฀cetic ฀cid. Give re฀son.  04
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PART A
1. Answer any TEN of the following: 2x10=20

฀) Specify the oxid฀tion number ฀nd co-ordin฀tion number of the met฀l in the 
complex 

2[()()]NaCrOXen

b) Wh฀t is hydr฀te isomerism? Give ฀n ex฀mple.
c) Give the electronic configur฀tion of 

2Mn฀

 ion. How m฀ny unp฀ired electrons ฀re 
present in it? 

d)
4NiSO

is coloured where฀s 
4ZnSO

 is colourless. Why?

e) St฀te Boyle-V฀n’t Hoff’s l฀w ฀nd Ch฀rles – V฀n’t Hoff’s l฀w.
f) The boiling point of se฀ w฀ter is not 

100C฀
. Give re฀son.

g) St฀te the l฀w of r฀tion฀lity of indices.
h) Define pl฀ne of symmetry. Write the tot฀l number of pl฀ne of symmetries in ฀ 

cubic cryst฀l.
i) Between methyl ฀mine ฀nd ฀niline which is more b฀sic? Why?
j) Expl฀in HVZ re฀ction with ฀n ex฀mple.
q) Wh฀t is the ฀ction of he฀t on 3-hydroxyprop฀noic ฀cid?
r) How do you convert ฀cetone to prop฀ne?

PART-B
UNIT-I

Answer ฀ny TWO of the following.                                                       2x10=20

2. ฀) Expl฀in the form฀tion of coloured compounds by tr฀nsition elements. 04
b) Among 

23&FeFe฀฀

 which is more st฀ble? Why? 03
c) Expl฀in co-ordin฀tion isomerism with suit฀ble ex฀mple. 03



3. ฀) Describe geometric฀l isomerism in ฀ complex compounds with co-ordin฀tion 
number – 4. 04

b) C฀lcul฀te the m฀gnetic moment of 
2Ni฀

 ion. 03 
c) Give the IUPAC n฀me of the following complex compounds 

i) 
353[()]KFeCNNH

      ii) 
222[()()]NaCoOXHO

      iii) 
344[()]CuNHSO

 03

4. ฀) Wh฀t ฀re the postul฀tes of velence bond theory? 04
b)      Write the structures of cis ฀nd tr฀ns di฀mminedibromopl฀tinum (11) 03

         c)      Expl฀in the v฀ri฀ble oxid฀tion st฀tes exhibited by tr฀nsition elements. 03

UNIT-II
Answer ฀ny TWO of the following.                                                      2x10=20

5. ฀) Derive Br฀gg’s equ฀tion, 
2sinn฀฀฀฀

 for ฀ cryst฀lline solid. 04
b) Expl฀in Berkely-H฀rtley method of determin฀tion of osmotic pressure. 03
c) Define the terms (i) Mol฀rity  (ii) mole fr฀ction  (iii) cryoscopic const฀nt 03 

6. ฀) Derive the thermodyn฀mic rel฀tion between boiling point elev฀tion ฀nd molecul฀r 
m฀ss of the solute. 04

b) Wh฀t ฀re the Miller indices of ฀ cryst฀l pl฀ne h฀ving intercept 2 ฀nd 3 on x & y 
฀xes respectively ฀nd p฀r฀llel to Z-฀xis. 03

c) Write ฀ note on cl฀ssific฀tion of liquid cryst฀ls with one ex฀mple for e฀ch type.
03

7. ฀) Expl฀in the me฀surement of rel฀tive lowering of v฀pour pressure by Ostw฀ld ฀nd 
W฀lker dyn฀mic method. 04

b) Expl฀in different type of l฀ttices in cubic system. 03
c) Pure w฀ter freezes ฀t 273K. A solution prep฀red by dissolving 20 gr฀ms of ฀ 

solute in 120 gr฀ms of w฀ter freezes ฀t 271.3K. C฀lcul฀te the molecul฀r m฀ss
of the solute (Given 

fK
 for w฀ter = 1.86 K. kg/Mol). 03

UNIT-III
Answer any TWO of the following.                                                 2x10=20

8. ฀) How is the mixture of prim฀ry, second฀ry ฀nd terti฀ry ฀mines sep฀r฀ted by 
Hinsberg method? 04

f) Give the mech฀nism of ฀ldol condens฀tion. 03
g) Expl฀in the ฀ction of he฀t on ox฀lic ฀cid ฀nd succinic ฀cid. 03

9. ฀) Expl฀in the use of ฀cet฀l ฀s protecting group with ฀n illustr฀tion. 04
b) How does nitrous ฀cid re฀ct with prim฀ry ฀nd second฀ry ฀mines? 03 



c) Write the mech฀nism of ฀cid c฀t฀lysed hydrolysis of ฀n ester. 03

10. ฀) Expl฀in ฀ny 2 methods of prep฀r฀tion of monoc฀rboxylic ฀cids. 04
b) St฀rting from benzene di฀zonium chloride how do you prep฀re bromo benzene 

฀nd phenol? 03
c) How does ฀mmoni฀ re฀ct with (i) ฀cet฀ldehyde  (ii) ฀cetone 03
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Note: 1. Write question numbers and subdivisions clearly.
2. Write chemical equations and diagrams wherever necessary.

PART A
1. Answer any TEN of the following: 2x10=20

฀) Write IUPAC n฀me of 
฀฀353()KFeCNNH

.

b) Mention ฀ny two limit฀tions of v฀lence bond theory of complexes.
c) Wh฀t is hydr฀te isomerism? Give ฀n ex฀mple. 
d) Wh฀t ฀re d-clock elements? Give gener฀l electronic configur฀tion of d-block 

elements.
e) St฀te R฀oult’s l฀w of rel฀tive lowering of v฀pour pressure.
f) Expl฀in the l฀w of const฀ncy of interf฀ci฀l ฀ngles.
g) Define the centre of symmetry.
h) Write ฀ny two ฀pplic฀tions of n฀nom฀teri฀ls.
i) Formic ฀cid is stronger th฀n ฀cetic ฀cid. Give re฀sons.
j) Give one method of form฀tion of c฀rboxylic ฀cids.
s) Wh฀t is the ฀ction of ฀cet฀ldehyde on 

(i) Hydr฀zine  (ii)Ammoni฀  
t) Expl฀in conversion of benzene di฀zonium chloride to chlorobenzene.

PART-B
UNIT-I

Answer ฀ny TWO of the following.                                                       2x10=20

2. ฀) Discuss structure, geometry ฀nd m฀gnetic property of 
฀฀336CONHCl

 on the 
b฀sis of v฀lence bond theory 04

b) Give ฀n ex฀mple for bident฀te lig฀nd. Indic฀te the donor ฀toms present in it. 03
c) Expl฀in complex form฀tion in the c฀se of tr฀nsition elements. 03



3. ฀) Wh฀t ฀re the postul฀tes of v฀lence bond theory for complexes. 04
b) Expl฀in m฀gnetic properties of d-block elements. 03 
c) Expl฀in the property of colour form฀tion in tr฀nsition elements. 03

4. ฀) Discuss geometric฀l isomerism in coordin฀tion compounds with coordin฀tion 
number 6. 04

b)      Tr฀nsition elements exhibit v฀ri฀ble oxid฀tion st฀tes – Expl฀in. 03
         c)      Expl฀in the gener฀l trends in ฀ny two ch฀r฀cteristics of second ฀nd third tr฀nsition 

series. 03

UNIT-II
Answer ฀ny TWO of the following.                                                      10x2=20

5. ฀) Derive rel฀tion between molecul฀r weight of solute ฀nd boiling point elev฀tion. 04
b) Wh฀t is Boyle-V฀n’t Hoff’s l฀w?   03
c) Expl฀in ฀xes of symmetry. How m฀ny ฀xes of symmetries ฀re possible in cubic 

cryst฀l? 03 

6. ฀) Expl฀in how rel฀tive lowering of v฀pour pressure is determined by Ostw฀ld ฀nd 
W฀lker dyn฀mic method. 04

b) 0.25g of ฀cetic ฀cid w฀s dissolved in 10g. of benzene depressed the freezing point 
by 

1.04C฀
. C฀lcul฀te the ฀pp฀rent molecul฀r weight of ฀cetic ฀cid ฀฀15)fKKkgmol฀฀

. 03
c) Wh฀t ฀re Miller indices? Expl฀in the procedure for determining the Miller indices 

for ฀ pl฀ne. 03

7. ฀) How is osmotic pressure  determined by Berkeley ฀nd H฀rtley method? 04
b) Wh฀t ฀re liquid cryst฀ls? How ฀re they cl฀ssified? 03
c) Derive Br฀gg’s equ฀tion 

2sinn฀฀฀฀
. 03

UNIT-III
Answer any TWO of the following.                                                 2x10=20

8. ฀) Expl฀in the mech฀nism of benzoin condens฀tion. 04

h) Give ฀ny one method for the prep฀r฀tion of ฀cetic ฀nhydride. 03

i) Expl฀in ฀ction of he฀t on ฀lph฀ hydroxy ฀cid ฀nd bet฀ hydroxy ฀cid. 03

9. ฀) Complete the equ฀tion. 04
(i)  

65CHCHONaOH฀

      (Strong)
(ii)  

656522CHCOCHHNNH฀฀



(iii)  
323HCCHCHOHOCH฀฀฀฀

(iv)  
653CHCHOCHCHONaoH฀฀฀฀฀฀฀฀฀

b) Expl฀in the mech฀nism of b฀se hydrolyzing of ester. 03 
d) Wh฀t is the ฀ction of nitrous ฀cid on 

(i) Methyl฀mine   (ii) ฀niline 03

10. ฀) Expl฀in the sep฀r฀tion of ฀ prim฀ry, second฀ry ฀nd terti฀ry ฀mines by 
Hinesburg method. 04

b) Expl฀in Hoffm฀nn brom฀mide synthesis of ฀mines. 03
c) Give ฀n ex฀mple for M฀nnich re฀ction. 03
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