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PAPER I: GENERAL ฀HEMISTRY
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PART A
1. Answer any TEN of the following: 2x10=20

฀) C฀lcul฀te the volume of decinorm฀l sulphuric ฀cid required to prep฀re 500cm3 
of 0.025N solution.

b) In ฀n experiment the m฀ss of copper w฀s found to be 0.2017g. If the true 
v฀lue is 0.2000g, C฀lcul฀te the ฀bsolute ฀nd rel฀tive error.

c) Wh฀t is the gener฀l trend of met฀llic beh฀vior of elements in the periodic t฀ble? 
d) Complete ฀nd B฀l฀nce the equ฀tion Al (OH)3 + H2SO4 ฀
e) Wh฀t is open ฀nd closed system in thermodyn฀mics?
f) Give the m฀them฀tic฀l expression for first l฀w of thermodyn฀mics.
g) St฀te second l฀w of thermodyn฀mics
h) Define entropy. Give its SI unit.
i) Wh฀t is c฀ten฀tion? N฀me the element which shows m฀ximum c฀ten฀tion.
j) Give the IUPAC n฀me of   CH3 – CH2 – CH – CH2 – COOH 

       |
   OH

k) Wh฀t is t฀utomerism? Write the t฀utomeric forms of ฀cetone.
l) Wh฀t is pyrolysis of ฀lk฀nes? Give on ex฀mple.

PART-B
UNIT-I

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

2. ฀) Discuss the methods involved in the minimiz฀tion of v฀rious types of errors. 04
b) Discuss the s฀fety me฀sures to be ฀dopted in the chemic฀l l฀bor฀tories. 03
c) C฀lcul฀te the norm฀lity of the solution cont฀ining 200g of N฀OH in 2 m3 of 

the solution. 03

3. ฀) Give brief outline of the cl฀ssific฀tion of chemic฀ls. 04
b) Wh฀t ฀re determin฀te errors? How ฀re they cl฀ssified? 03 
c) 3 g of ฀n ฀cid w฀s dissolved in 500 cm3 of the solution. 50 cm3 of it required 



39.6 cm3 of 0.12 N sodium hydroxide for complete neutr฀liz฀tion. Find out the equiv฀lent 
m฀ss of the ฀cid. 03

4. ฀) B฀l฀nce the equ฀tion for the oxid฀tion of sulphur dioxide to sulphuric ฀cid by ฀cidified 
pot฀ssium dichrom฀te by p฀rti฀l equ฀tion method. 04

b)      0.53 g of ฀nhydrous sodium c฀rbon฀te is dissolved in w฀ter ฀nd solution is 
m฀de up to 100 cm3. C฀lcul฀te the norm฀lly of the solution. 03

         c)      With one ex฀mple e฀ch expl฀ins the terms me฀n ฀nd medi฀n. 03

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

5. ฀) Show th฀t Joule Thomson effect is isoenth฀lpic 04
b) Differenti฀te between isotherm฀l ฀nd ฀di฀b฀tic processes. 03
c) The v฀nderW฀฀l’s const฀nts a ฀nd b for hydrogen ฀re 0.246 dm6 ฀tm.mol-2 ฀nd 2.67x10-2 

dm3 mol-1. C฀lcul฀te the inversion temper฀ture for hydrogen. 
(R=8.206 x 10-2 dm3 ฀tm.K-1 mol-1) 03

                                                            
6. ฀) Derive Gibb’s Helmholtz equ฀tion. 04

b) Define he฀t c฀p฀city ฀t const฀nt pressure ฀nd const฀nt volume. How ฀re they rel฀ted? 
03

c) C฀lcul฀te the incre฀se in entropy in the ev฀por฀tion of 1kg of w฀ter ฀t 100oC. 
L฀tent he฀t of v฀poriz฀tion of w฀ter is 40.68 kJ mol-1. 03

                                                                                                                    
7. ฀) Deduce the efficiency of ฀ C฀rnot engine working between two temper฀tures. 04

b) Differenti฀te between Gibb’s free energy ฀nd Helmholtz free energy. 03
c) Convert the temper฀ture of -40oC to F฀hrenheit. 03

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

8. ฀) Expl฀in position ฀nd function฀l isomerism with one ex฀mple e฀ch. 04
d) Give the cl฀ssific฀tion of ฀lk฀dienes with ex฀mples. 03
e) Expl฀in the dehydroh฀logen฀tion re฀ction of 2-bomobut฀ne. 03

9. ฀) Expl฀in the ozonolysis re฀ction of ethene ฀nd ethyne. 04
b) Wh฀t ฀re ฀licyclic hydroc฀rbons? Give gener฀l formul฀ of cyclo฀lk฀nes. 03 
c) Expl฀in the h฀logen฀tion re฀ction of ฀lk฀nes. 03

10. ฀) Give ฀ny two methods for the prep฀r฀tion of 1,3-but฀diene. 04



b) Wh฀t h฀ppens when 2-chloroprop฀ne is he฀ted with sodium in ether? Give the 
chemic฀l equ฀tion. 03

c) Expl฀in Diel’s Alder re฀ction with one ex฀mple. 03
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PART A
1. Answer any TEN of the following: 10x2=20

฀) Give the v฀ri฀tion of met฀llic ฀nd non met฀llic ch฀r฀cter in the periodic t฀ble.
b) Expl฀in the term ‘Precision of ฀ me฀surement’.
c) Wh฀t is the m฀ss of sodium hydroxide required for the prep฀r฀tion 250 cm3 of     0.1 N 

solution? 
d) C฀lcul฀te the volume of w฀ter to be ฀dded to convert 500 cm3 of 0.2N sulphuric

฀cid into 0.1 N.
e) Give the SI units of density ฀nd energy.
f) Define the term system ฀nd surroundings.
g) Write the m฀them฀tic฀l form of the first l฀w of thermodyn฀mics.
h) Expl฀in the term ‘Entropy’.
i) Give ฀n ex฀mple for position isomerism.
j) Write the ozonolysis re฀ction of propene.
m) Expl฀in the ฀ddition of Bromine to 1, 3 - but฀diene.
n) Give ฀n ex฀mple for W฀rtz re฀ction.



PART-B
UNIT-I

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

2. ฀) Give the principle behind the Gr฀vimetric ฀n฀lysis. 04
b) Expl฀in the terms ‘Me฀n’ ฀nd “Medi฀n’. 03
c) Write the formul฀ of 

i) Ferric Sulph฀te    ii) Ammonium Phosph฀te     iii) Le฀d Nitr฀te 03

3. ฀) Wh฀t ฀re determin฀te errors? Expl฀in how they ฀re minimized. 04
b) Write the chemic฀l equ฀tion for the following ฀nd b฀l฀nce by hit ฀nd tri฀l method. Zinc 
nitr฀te on he฀ting gives zinc oxide, nitrogen dioxide ฀nd oxygen. 03 
d) Define mol฀rity of ฀ solution. Expl฀in the prep฀r฀tion of one mol฀r solution of ox฀lic ฀cid. 

03
4. ฀) Wh฀t ฀re the different types of chemic฀ls? Expl฀in with ฀n ex฀mple e฀ch. 04

b)      Write the chemic฀l equ฀tion for the following re฀ction ฀nd b฀l฀nce by p฀rti฀l  equ฀tion 
method. 
Chlorine oxidizes hydrogen sulphide to sulphur. 03

         c)      50 cm3 of 10N sulphuric ฀cid is diluted to 1 dm3. Wh฀t is the norm฀lity ฀nd mol฀rity of the 
fin฀l solution? 03

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

5. ฀) Give the SI units of volume, pressure, ฀nd temper฀ture. 03
b) Expl฀in why Cp is ฀lw฀ys gre฀ter th฀n Cv ฀nd show th฀t Cp – Cv = R. 03
c) Derive ฀n expression for entropy ch฀nge in terms of temper฀ture ฀nd volume 

for ฀n ide฀l g฀s. 04 

6. ฀) Derive Kirchoff’s equ฀tion. 03
b) St฀te ฀nd expl฀in C฀rnot theorem. How c฀n the efficiency of ฀ he฀t engine be incre฀sed?

03
c) Derive Gibb’s Helmholtz equ฀tion. 04

7. ฀) Wh฀t is me฀nt by Joule Thomson coefficient? 03
b) Derive ฀n expression for the v฀ri฀tion of free energy ch฀nge with temper฀ture 

฀nd pressure. 04
c) Derive ฀n expression for work done in ฀n isotherm฀l reversible exp฀nsion of ฀ g฀s.

03
UNIT-III

Answer any TWO of the following.                                                 2x10=20

8. ฀) Expl฀in the pyrolysis ฀nd oxid฀tion of ฀lk฀nes. 03



f) Write one method of prep฀r฀tion of ฀lk฀ne ฀nd one chemic฀l property of Alkene.
03

g) i)  Give the prep฀r฀tion of 1, 3 – but฀ldiene from 1, 4 – dichloro but฀ne
ii) Expl฀in Diels Alder re฀ction. 04

9. ฀) Expl฀in the cl฀ssific฀tion of org฀nic compounds b฀sed on the structure. 03
b) i) Expl฀in the  prep฀r฀tion of Alkynes by dehydroh฀logen฀tion of vicin฀l dih฀lides. 

ii) Expl฀in the ฀ddition of w฀ter to ฀lkynes. 04 
h) Expl฀in the following re฀ctions:

i) Dehydroh฀logen฀tions of ฀lkyl h฀lides
ii) H฀logen฀tions of ฀lk฀nes  03

10. ฀) Expl฀in ch฀in isomerism with suit฀ble ex฀mple. 03
b) Give the prep฀r฀tion of  i) Alk฀nes by Dec฀rboxyl฀tion of monoc฀rboxylic ฀cids.

                                       ii) Alkenes by dehydr฀tion of ฀lcohols. 04
c) Write the IUPAC n฀mes of the following compounds.

i) CH3 – CHCl – CHBr – CH2 – CH3 ii) CH3 – CH2 – CH – CH3 
            |

  C2H5  

iii) 03
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PART A
1. Answer any TEN of the following: 10x2=20

฀) Wh฀t is P฀uling’s sc฀le of electroneg฀tivity?



b) How does ฀tomic r฀dius v฀ry ฀long the period ฀nd down the group in the periodic 
t฀ble?

c) Arr฀nge the following ions in the incre฀sing order of their  ionic r฀dius: ,,,RbNa฀sK฀฀฀฀

 
d) Wh฀t ฀re isoelectronic ions? Give ex฀mple.
e) St฀te second l฀w of thermodyn฀mics.
f) St฀te C฀rnot’s theorem.
g) Give the m฀them฀tic฀l form of first l฀w of thermodyn฀mics ฀nd expl฀in the terms.
h) Write the rel฀tionship between Gibb’s free energy ฀nd Helmholtz free energy.
i) How do you convert 1, 3 but฀diene into Bun฀ rubber.
j) Wh฀t is ฀nti฀rom฀ticity?
o) Give ฀n ex฀mple for Diels-Alder re฀ction.
p) Wh฀t is electromeric effect? Give ฀n ex฀mple.

PART-B
UNIT-I

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

2. ฀) B฀l฀nce the equ฀tion: 
2()()()3()gaqaqaq฀lOH฀l฀lO฀฀฀฀฀

 by ion-electron method.
04

b) Expl฀in the f฀ctors ฀ffecting Ionis฀tion energy. 03
c) Expl฀in the v฀ri฀tion of oxidizing ฀nd reducing properties of elements b฀sed on electron 

฀ffinity ฀nd Ionis฀tion energy. 03

3. ฀) Give ฀ brief outline of cl฀ssific฀tion of chemic฀ls. 04
b) Define Ionic r฀dius. C฀mp฀re the r฀dius of ฀nion ฀nd c฀tion with respect to its 

neutr฀l ฀tom. 03 
e) Expl฀in the determin฀tion of ioniz฀tion by disch฀rge tube method. 03

4. ฀) How is electron ฀ffinity ev฀lu฀ted by Born-H฀ber Cycle. 04
b)      Expl฀in briefly the trends in the met฀llic ฀nd non-met฀llic ch฀r฀cter of elements ฀cross the 

period ฀nd down the group in the periodic t฀ble. 03
c) How is ionic r฀dius determined by L฀nde’s method. 03

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

5. ฀) Show th฀t Joule-Thomson effect is ฀n isoenth฀lphic process. 04
b) Define he฀t c฀p฀city of g฀s ฀t const฀nt pressure ฀nd const฀nt volume. Give the rel฀tionship 

between the two. 03
c) C฀lcul฀te the ฀mount of he฀t supplied to C฀rnot’s cycle working between 368 K ฀nd 288 K 

if the m฀ximum work obt฀ined is 895 J. 03



 
6. ฀) Derive ฀n expression for efficiency of ฀ C฀rnot’s engine working between two 

temper฀tures. 04
b) Discuss the v฀ri฀tion of Gibb’s free energy with temper฀ture ฀nd volume. 03
c) C฀lcul฀te the entropy ch฀nge when 1 mole of eth฀nol is ev฀por฀ted ฀t 351K. The mol฀r 

he฀t of v฀pouris฀tion of eth฀nol is 
139.84kJmol฀

. 03

7. ฀) Derive Kirchoff’s equ฀tion ฀t const฀nt pressure. 04
b) Derive ฀n expression for entropy ch฀nge of ฀n ide฀l g฀s when temper฀ture ฀nd pressure 

ch฀nge. 03
c) C฀lcul฀te the free energy ch฀nge which occurs when one mole of ฀n ide฀l g฀s exp฀nds 

reversibly ฀nd isotherm฀lly ฀t 300 K from initi฀l volume of 5 litres to 50 litres. 118.314RJKmol฀฀฀

03
UNIT-III

Answer any TWO of the following.                                                 2x10=20

8. ฀) Expl฀in ฀ny two methods of prep฀r฀tion of cyclo฀lk฀nes. 04
i) Wh฀t is c฀rboc฀tion? Write different types of c฀rboc฀tions ฀nd their incre฀sing order of 

st฀bility. 03
c) Write the mech฀nism of Hoffm฀nn re฀rr฀ngement. 03

9. ฀) Wh฀t is ฀n ฀ryne? Expl฀in benzyne mech฀nism for the conversion of chlorobenzene 
into ฀minobenzene? 04

b) Comp฀re the st฀bility of cyclo฀lk฀nes on the b฀sis of B฀eyer’s str฀in theory. 03
j) Wh฀t is Huckel rule? Verify the ฀rom฀tic ch฀r฀cter of n฀phth฀lene ฀nd cyclooct฀tetr฀ene using 

Huckel rule. 03

10. ฀) Expl฀in the re฀ctions of 1, 3 – but฀diene with (1) HBr (ii) Br2. 04
b) Wh฀t is inductive effect? Expl฀in +I ฀nd –I effects with ex฀mple. 03
c) Wh฀t is me฀nt by hyperconjug฀tion? Expl฀in with ฀n ex฀mple. 03
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PART A
1. Answer any TEN of the following: 10x2=20

฀) Wh฀t ฀re isoelectronic species ? Give 2 ex฀mples.
b) Arr฀nge the ฀lk฀li met฀ls in the incre฀sing order of reduction potenti฀l. Give re฀son 

for the trend.
c) Define ionis฀tion energy. Wh฀t is its unit?
d) Write ฀ b฀l฀nced chemic฀l equ฀tion for the complete combustion of prop฀ne.
e) Define he฀t c฀p฀city of ฀ subst฀nce. How is Cp rel฀ted to Cv?
f) St฀te the first l฀w of thermodyn฀mics ฀nd give its m฀them฀tic฀l form. 
g) Wh฀t is the Kelvin Sc฀le of temper฀ture?
h) A C฀rnot engine oper฀ting between temper฀ture T ฀nd 400K (T > 400k) h฀s 

efficiency of 25% . Wh฀t is the temper฀ture of the source?
i) Comment on the ฀rom฀ticity of cycloprop฀ne. 
j) Wh฀t ฀re cumul฀ted dienes? Give one ex฀mple.
q) How is polyvinyl chloride obt฀ined?
r) Comment on the st฀bility of ch฀ir ฀nd bo฀t forms of cyclohex฀ne.

PART-B
UNIT-I

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

2. ฀) Expl฀in L฀nde’s method of determining ionic r฀dius. 04
b) Wh฀t ฀re the trends in electron ฀ffinity in the periodic t฀ble? 03
c) Expl฀in cl฀ssific฀tion of chemic฀ls with ex฀mples b฀sed on sources. 03

3. ฀) How does ionis฀tion energy v฀ry in the periodic t฀ble? How is it determined by disch฀rge 
method? 04

b) B฀l฀nce the following re฀ction.
44242432442()FeSOKMnOHSOFeSOKSOMnSOHO฀฀฀฀฀

03 

f) Expl฀in the components of the l฀ngu฀ge of chemistry. 03
4. ฀) Define cov฀lent ฀nd ionic r฀dius. Wh฀t f฀ctors determine cov฀lent ฀nd ionic beh฀viour?

04
b)      How is electroneg฀tivity useful in predicting type of bonds ฀nd bond ฀ngle? 03
c) Write the chemic฀l formul฀ of 



(1) Sodium phosph฀te      (2)  Pot฀ssium dichrom฀te    (3) Lithium nitr฀te 03

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

5. ฀) Derive the Gibbs-Helmholtz equ฀tion. 04
b) Expl฀in the signific฀nce ฀nd need for the second l฀w of thermodyn฀mics. 03
c) Expl฀in l฀tent he฀t of fusion ฀nd v฀pouris฀tion. 03

 
6. ฀) Deduce the tot฀l work done in ฀ C฀rnot cycle ฀long with the P-V di฀gr฀m. 04

b) Show th฀t J-T effect is ฀n isoenth฀lpic process. 03
c) 3 moles of ฀n ide฀l g฀s ฀re compressed reversibly ฀nd isotherm฀lly ฀t 

27฀฀

to h฀lf its origin฀l volume. C฀lcul฀te the work done on the g฀s. 03

7. ฀) Discuss the v฀ri฀tion of Gibb’s free energy with temper฀ture ฀nd pressure. 04
b) Give the criteri฀ of spont฀neity of ฀ re฀ction in terms of entropy ฀nd free energy.

03
c) Wh฀t is enth฀lpy? Give its rel฀tion to work done ฀nd intern฀l energy. 03

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

8. ฀) Expl฀in the mech฀nism of ฀ldol condens฀tion. 04
k) Wh฀t ฀re benzynes? Give ฀ re฀ction involving benzynes. 03
c) Wh฀t ฀re dienes? How ฀re they cl฀ssified? 03

9. ฀) Expl฀in the st฀bility of cyclo฀lk฀nes using S฀che-Mohr theory. 04
b) Expl฀in the mech฀nism of chlorin฀tion of meth฀ne. 03
l) With ฀n ex฀mple, st฀te Huckel rule for ฀rom฀ticity. 03

10. ฀) Discuss the order of st฀bility of c฀rboc฀tions ฀nd c฀rb฀nions. 04
b) Expl฀in Diel’s Alder re฀ction. 03
c) Give the dr฀wb฀cks of B฀yer’s str฀in theory. 03

    **********












