
ii) How would you use IR spectroscopy to distinguish between ฀ldehydes
฀ndketones? 0

10. ฀)     Expl฀in the mech฀nism of electrophilic substitution of pyrrole by t฀king the
ex฀mple of sulphon฀tion. 0'.

b) Expl฀in the mech฀nism of nucleophilic substitution re฀ction in pyridine with
reference to chichib฀bin re฀ction. 0.

c) Expl฀in the terms i) chemic฀l shift ii) number of sign฀ls
in NMR spectroscopy. 0'

฀฀฀฀฀฀฀฀฀฀
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GENERAL ฀HEMISTRY - VII

Duration: 3 hours                                                                       Max marks: 70
PART A

1. Answer any TEN of the following: 1x10=10
฀) Write the molecul฀r formul฀ for tetr฀mmine copper (11) tetr฀iodo mercur฀te (11) 

b) Give two limit฀tions of v฀lence bond theory. 

c) Arr฀nge the following lig฀nds ฀ccording to spectrochemic฀l series: H2O, NH3 ฀nd 
CO.

d) C฀lcu฀lte the number of microst฀tes possible for d3 configur฀tion.

e) How is the EMF of ฀ cell computed?

f) How m฀ny degrees of freedom ฀re possible ฀t triple point of w฀ter?

g) Wh฀t is liquid junction potenti฀l?

h) Give ฀n ex฀mple for freezing mixture.

i) Among pyridine ฀nd pyrrole is more b฀sic ฀nd why?

j) Expl฀in the ฀rom฀tic ch฀r฀cter of thiophene using Huckel rule. 

m) Wh฀t is me฀nt by finger-print region in IR spectr฀?

n) Wh฀t is ฀ molecul฀r ion pe฀k in m฀ss spectr฀?



PART-B
UNIT-I

Answer any TWO of the following.                                                       10x2=20
2. ฀) Expl฀in ioniz฀tion isomerism of coordin฀tion compounds with ฀n ex฀mple. 02

b) Wh฀t ฀re the f฀ctors ฀ffecting the st฀bility of the complexes? Give ex฀mples. 04

c) On the b฀sis of cryst฀l field theory expl฀in, m฀gnetic property ฀nd colour of the 
oct฀hedr฀l complexes. 04

3. ฀) Expl฀in tr฀ns effect in squ฀re pl฀n฀r complexes. 03

d) How is m฀gnetic susceptibility determined by Guoy’s method? 05

e) Predict the spin contribution to m฀gnetic moment of complexes h฀ving 

configur฀tion ฀nd    02

4. ฀) Expl฀in different types of electronic tr฀nsitions in coordin฀tion compounds. 04

b)      Give ฀ny three ฀pplic฀tions of met฀l complexes. 03

         c)      Expl฀in the f฀ctors ฀ffecting the cryst฀l field p฀r฀meters. 03

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

5. ฀) C฀lcul฀te the st฀nd฀rd EMF of ฀ electrochemic฀l cell

฀i . Given      

02

b) Expl฀in the determin฀tion of solubility of sp฀ringly soluble s฀lt by EMF 

me฀surement
04

c) Expl฀in the ph฀se di฀gr฀m of le฀d-silver system.
04                                                             

6. ฀) How is the v฀lency of ฀n ion determined by EMF me฀surement? 
03

b) Expl฀in the ph฀se di฀gr฀m of sulfur system.
05

c) Wh฀t is hydrogen over volt฀ge?
02

                                                                                                                    

7. ฀) Expl฀in the determin฀tion of strength of ferrous ion solution by 
potentiometric method.

04



b) Expl฀in the ph฀se di฀gr฀m of w฀ter system. 
03

c) Wh฀t ฀re concentr฀tion cells? C฀lcul฀te the EMF of ฀ concentr฀tion cell

   ฀t 25oC.
04

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

8. ฀) How is isoquinoline synthesised? 02

b) Expl฀in the mech฀nism of electrophilic substitution re฀ction of fur฀n. 04

c) Expl฀in the use of m฀ss spectr฀ in identific฀tion of meth฀ne ฀nd prop฀ne. 04

9. ฀) Expl฀in the NMR spectrum of eth฀nol. 03

b) Expl฀in the mech฀nism of nucleophilic substitution re฀ction of pyridine. 05

c) Expl฀in Skr฀up synthesis. 02

10. ฀) Expl฀in the NMR spectrum of 2, 2-dimethyl prop฀ne. 04

b) Wh฀t ฀re the different types of molecul฀r vibr฀tions? 03

d) Expl฀in Fisher-indole synthesis. 03
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PART A

1. Answer any TEN of the following: 2x10=20
฀) Pyrrole is ฀cidic. Give re฀son.

b) CO2 is IR ฀ctive while H2 is IR in฀ctive. Why? 

c) How m฀ny NMR sign฀ls ฀re obt฀ined for the molecule given below? Give re฀son.

CH2 = CHCl



d) Electrophilic substitution in indole t฀kes pl฀ce ฀t C-3. Why?

e) Why quinhydrone electrode is not used in highly ฀lk฀line solutions?

f) Give the IUPAC n฀me for    i)      ii) 

g)  is di฀m฀gnetic while  is p฀r฀m฀gnetic. Expl฀in.

h) Wh฀t is spectrochemic฀l series?

i) C฀lcul฀te the electrode potenti฀l of   electrode in which the 
concentr฀tion of  ions is 1.5M 

j) Define liquid junction potenti฀l. How it is elimin฀ted?

o) Define eutectic point in ฀ ph฀se di฀gr฀m.

p) C฀lcul฀te  for the cell re฀ction   

PART-B
UNIT-I

Answer any TWO of the following.                                                       10x2=20
2. ฀) Expl฀in ioniz฀tion ฀nd hydr฀tion isomerism in Coordin฀tion compounds. 04

b) Expl฀in the optic฀l isomerism in coordin฀tion compounds with coordin฀tion

 number four. 04

c) C฀lcul฀te the m฀gnetic moment of  complex using spin-only 

formul฀. 02

3. ฀) Describe cryst฀l field splitting in squ฀re pl฀n฀r complexes. 04

f) Wh฀t ฀re the f฀ctors th฀t ฀ffect the st฀bility of complexes? 02

g) How is the m฀gnetic susceptibility of ฀ complex determined by Guoy’s b฀l฀nce?04

4. ฀) Wh฀t ฀re s ฀nd  v฀lues in met฀l complexes? How ฀re they correl฀ted? 02

b)      Expl฀in selection rules in d-d tr฀nsitions in met฀l complexes. 04

         c)      Expl฀in the ฀pplic฀tions of complexes in volumetric ฀nd qu฀lit฀tive ฀n฀lysis. 04

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

5. ฀) Wh฀t is the number of components ฀nd the number of degrees of freedom in 
฀n ฀queous solution of glucose? 02

b) Dr฀w ฀nd discuss the ph฀se di฀gr฀m for Pb – Ag system. 04

c) With ฀ suit฀ble ex฀mple describe the principle of potentiometric redox 
titr฀tion. 04                                                             

6. ฀) Expl฀in compound form฀tion with congruent melting point in solid solutions. 04

b) Wh฀t ฀re reference electrodes? Expl฀in the construction ฀nd working of ฀ny 
one reference electrode? 04



c) C฀lcul฀te the EMF of the following cell. 02

                                                                                                                    

7. ฀) How is the PH of ฀ solution determined using quinhydrone electrode? 04

b) C฀lcul฀te the equilibrium const฀nt of cell re฀ction.

 

Occurring in Zn - Ag cell ฀t 25oC with st฀nd฀rd emf of the cell is =1.62V. 03

c) Expl฀in the construction ฀nd working of ฀ concentr฀tion cell without 
tr฀nsference.

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

8. ฀) Outline Bischler N฀pier฀lski synthesis of isoquinqoline. 04

b) Pyridine is less re฀ctive tow฀rds electrophilic substitution. Why? 02

c) Complete the following re฀ctions. 04

(i) +     ?

                                           

(ii)      + HCl                ?

(iii)        +       ?

  

(iv) |       +    Ni     ?

            

9. ฀) Describe the orbit฀l picture ฀nd ฀rom฀ticity of thiophene. 04

b) Electrophilic substitution in Fur฀n t฀kes pl฀ce ฀t C-2 or C-5. Why? 02

c) Expl฀in the ฀pplic฀tion of IR spectroscopy in the structur฀l elucid฀tion of 

org฀nic compounds. 04

10. ฀) Wh฀t is molecul฀r ion ฀nd b฀se pe฀k in m฀ss spectr฀? 02

b) Expl฀in Fischer-indole synthesis. 04

d) Expl฀in the NMR spectr฀ of 2, 2-dimethyl prop฀ne. 04

0

0

N

N
|

H

N
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PART A
1. Answer any TEN of the following: 10x2=20

฀) Wh฀t is hydrogen overvolt฀ge?
b) Define the term degree of freedom.
c) C฀lcul฀te the number of ph฀ses, components ฀nd degree of freedom in the 

following system. 
24()2()2gg฀O฀O฀

d) Wh฀t ฀re concentr฀tion cells with tr฀nsference?
e) Give ฀ny two ฀pplic฀tions of complexes in ฀n฀lysis.
f) Write the rel฀tion between  ฀ s ฀nd ฀ eff ฀nd expl฀in the terms.
g) Give ฀ny 2 limit฀tions of v฀lence bond theory.
h) Wh฀t ฀re org฀nomet฀llic compounds? Give 2 ex฀mples.
i) Give two ฀pplic฀tions of IR spectroscopy. 
j) N฀me the reference m฀teri฀l used in NMR spectroscopy? Wh฀t ฀re its 

฀dv฀nt฀ges?
q) Pyrrole in ฀cidic in n฀ture. Why?
r) Give one method of prep฀r฀tion of fur฀n.

PART-B
UNIT-I

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

2. ฀) Derive the rel฀tionship between st฀bility const฀nt ฀nd over฀ll st฀bility 
const฀nt. 04

b) Expl฀in the bonding in met฀l c฀rbonyls. 03
c) Expl฀in the f฀ctors ฀ffecting the st฀bility of met฀l complexes. 03

3. ฀) Expl฀in different types of electronic tr฀nsitions in met฀l complexes. 03
b) Expl฀in the cryst฀l field splitting in c฀se of oct฀hedr฀l complexes. 04 
c) Expl฀in the selection rules for d-d tr฀nsition 03

4. ฀) Give the s฀lient fe฀tures of cryst฀l field theory. 04
b)      Expl฀in the different types of org฀nomet฀llic compounds ฀nd give ex฀mple 



for e฀ch 04
         c)      Give the IUPAC n฀mes of 

552()FeCH
 ฀nd

24552()()FeCOCH
02

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

5. ฀) Describe construction ฀nd working of Ag/Agcl electrode. 04
b) Wh฀t is liquid junction potenti฀l? How c฀n it be minimized? 03
c) C฀lcul฀te the free energy ch฀nge of the following cell ฀t 

25C฀
22/(0.6)||(0.3)|SnSnaPbaPb฀฀฀฀

03 
St฀nd฀rd EMF of the cell is 0.014 volt

6. ฀) Describe potentiometric method of determin฀tion of pH of ฀ solution using 
quinhydrone electrode. 04

b) How will you determine the v฀lency of ions from EMF me฀surement? 03
c) St฀te Gibb’s ph฀se oule ฀nd expl฀in the terms involved. 03

7. ฀) Wh฀t is decomposition potenti฀l? Give ฀ny two of its ฀pplic฀tions. 03
b) Give the l฀beled ph฀se di฀gr฀m of w฀ter system ฀nd discuss the import฀nce of 

v฀rious points, lines ฀nd ฀re฀s. 04
c) C฀lcul฀te the EMF of ฀ zinc-silver cell ฀t 

30C฀
 when ฀ctivity of 

2Zn฀

 ions 
is 0.5 ฀nd the ฀ctivity of 

Ag฀

 ions is 10. St฀nd฀rd reduction potenti฀ls ฀t 
30C฀

 ฀re: ,0.799AgAgelectrodeV฀฀฀
 ฀nd

2,0.760ZnZnelectrodeV฀฀฀
03

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

8. ฀) Describe the mech฀nism of nucleophillic substitution in phyridine? 04
d) Comp฀re the b฀sicity of pyridine, piperidine ฀nd pyrrole. 03
e) Expl฀in NMR spectr฀ of ethil ฀lcohol. 03

9. ฀) With ฀n ex฀mple expl฀in the principle of m฀ss spectroscopy. 04
b) Expl฀in the synthesis of isoquinoline. 03 
c) Write ฀ note on b฀thochromic ฀nd hypsochromic shifts. 03

10. ฀) Give the molecul฀r orbit฀l picure of pyridine ฀nd expl฀in its ฀rom฀tic 
ch฀r฀cter 04



b) Wh฀t ฀re the different modes of vibr฀tions responsible for IR spectr฀? 03
c) Although pyrrole, fur฀n ฀nd thiophene do not cont฀in ฀ny benzene ring they ฀re 

cl฀ssified ฀s ฀rom฀tic compounds. Expl฀in. 03
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PART A
1. Answer any TEN of the following: 10x2=20

฀) Mention n฀y two ฀pplic฀tions of org฀nolithium compounds.
b) Expl฀in one use of complex฀tion in gr฀vimetric ฀n฀lysis.
c) Give ฀ny two limit฀tions of V฀lence Bond Theory.
d) Expl฀in spin selection rule for d-d tr฀nsition.
e) Wh฀t is me฀nt by liquid junction potenti฀l?
f) Expl฀in the term hydrogen over volt฀ge.
g) The mixture of two completely miscible liquids is considered ฀s ฀ single ph฀se 

system. Why?
h) Give the rel฀tion between free energy ch฀nge ฀nd equilibrium const฀nt for ฀ 

cell re฀ction ฀nd expl฀in the terms.
i) Wh฀t h฀ppens when isoquinoline is tre฀ted with ฀lk฀line KMnO4 solution? 
j) Pyrrole is less b฀sic th฀n pyridine. Give re฀son.
s) Give ฀n ex฀mple for Chichib฀bin re฀ction.
t) Expl฀in the term ‘B฀thochromic shift’ with ฀n ex฀mple.

PART-B
UNIT-I

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

2. ฀) Give ฀n element฀ry ฀ccount of Cryst฀l Field Theory. 04
b) Expl฀in ฀ny two f฀ctors ฀ffecting the st฀bility of met฀l complexes. 03
c) Describe the bonding in ฀lkyl ฀luminium compounds. 03

3. ฀) Give ฀ny two methods of prep฀r฀tion of org฀nomercury compounds. 03
b) Expl฀in the lig฀nd field spectr฀ ฀nd ch฀rge tr฀nsfer spectr฀ of tr฀nsition met฀l 

complexes. 04 



d) Expl฀in three f฀ctors ฀ffecting cryst฀l field splitting. 03

4. ฀) How is m฀gnetic susceptibility determined by Guoy’s method? 04
b)      Expl฀in the cryst฀l field splitting of d orbit฀ls in tetr฀hedr฀l complexes. 03

         c)      Describe the bonding in met฀l c฀rbonyls. 03

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

5. ฀) Wh฀t is me฀nt by ‘component’ of ฀ system? Expl฀in two component system 
with ฀n ex฀mple. 04

b) Expl฀in the ฀pplic฀tion of potentiometric me฀surements for determining the 
v฀lency of ions. 03

c) C฀lcul฀te the single electrode potenti฀l for copper met฀l in cont฀ct with ฀ 0.1M 
Cu+2 solution. 

02/ECuCu฀

 is 0.34 Volt. 03 

6. ฀) How do you determine pH of ฀ solution using quinhydrone electrode? 04
b) Wh฀t ฀re concentr฀tion cells with tr฀nsference? 02
c) Discuss the ฀pplic฀tion of ph฀se rule to Le฀d-Silver system. 04

7. ฀) Expl฀in the construction ฀nd working of c฀lomel electrode. 03
b) St฀te the ph฀se rule ฀nd expl฀in its ฀pplic฀tion to sulphur system. 04
c) C฀lcul฀te the EMF of electrochemic฀l cell ฀t 298K.

22(1),|(0.1)||(0.01)|atmCuCucMHcMHPt฀฀฀฀

Given: 
20/0.34CuCuEV฀฀฀

03

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

8. ฀) Dr฀w the molecul฀r orbit฀l picture of pyrrole ฀nd expl฀in its ฀rom฀tic ch฀r฀cter.
04

f) Give the mech฀nism of electrophilic substitution in fur฀n. 03

g) Expl฀in the finger print region in IR spectroscopy. 03

9. ฀) Write ฀ny two electrophilic substitution re฀ctions of indole. 03
b) Expl฀in Skr฀up’s synthesis of quinoline. 03 
d) Outline the principle of NMR spectroscopy. 04



10. ฀) Give the mech฀nism of nucleophilic substitution in pyridine. 04 04
b) Give the ฀pplic฀tions of uv/visible spectroscopy. 03
c) Expl฀in the NMR spectrum of toluene. 03
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