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 1. Answer any five of the following: 1×5=5 

   (a) ‘Pdv–Vdp’ is not an exact differential— Justify. 

   (b) Show that 2 .
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   (c) A zero order reaction cannot be single step reaction — Explain. 

   (d) What is Clausius inequality? 

   (e) Plot logk vs. pH for acid-base catalysed reaction. 

   (f) Plot the Carnot cycle in a S–T diagram. 

   (g) What are the unit of rate constants for a first order and for a zero order reaction? 

   (h) State one difference between Joule–Thomson cooling and adiabatic cooling. 

 

 2. Answer any two of the following:   5×2=10 

   (a)  (i) What is the importance of using the r.m.s. speed rather than the average speed for gas 

molecules? 

     (ii) Find out the fraction of molecule having kinetic energy in excess of 0଴ in a plane. 

     (iii) Why the factor ‘
ଵଶ ݊’ is used for bimolecular collisions of the gas molecules? 2+2+1=5 

   (b)  (i) What is Line-weaver Burke plot for the enzyme catalysis reaction? Plot it. 

     (ii) Obtain the integrated form of rate equation for a 2nd order reaction A + B  pdts, 
where the initial concentrations. of A and B are different. What would happen if conc. A 
and B are not different from each other [b  a and given ln (1 + x) = x as x  0]. 2+3=5 

   (c)  (i) A Carnot engine working between 0°C and 100°C has taken up 840 Joule from high 

temperature reservior. Calculate the work done and efficiency of the engine. 

    (ii) Prove that the thermodynamic equation of state ܥ௉ − ௏ܥ = ܶ ቀడ௏డ்ቁ௉ ቀడ௉డ்ቁ௏ and also show 

that ቀడ௉డ்ቁ௉ = ఈఉ, where  and  have their usual meaning. 2+3=5 
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   (d)  (i) What do you mean by the turn over number of an enzyme? 

     (ii) Show that – AT = WTotal, where A = Work function. 

     (iii) Show that at low pressure Dietrici equation leads to van der Waal’s equation. 1+2+2=5 

 3. Answer any one of the following:   10×1=10  

   (a)  (i) Show that for a first order reaction the time required for 99.9% completion is three 

times of that required for the completion of 90% of the reaction. 

     (ii) Transform the Maxwell’s distribution of velocities into the distribution of kinetic energy 

for gaseous molecules. 

     (iii) Starting from ߤ௃் = ቀడ்డ௉ቁு,	 where the symbols have their usual meanings, show that 

for ideal gas, ߤ௃் = 0. 

     (iv) The critical temperature and pressure of CO2 are 31°C and 73 atm respectively. 

Assuming that CO2 obeys van der Waal’s equation, estimate the diameter of CO2 

molecule. 

         2+2+3+3=10 

   (b)  (i) Prove that, Wadia = ௉భ௏భఔିଵ ൤1 − ቀ௏భ௏మቁఔିଵ൨ where terms are their usual meanings. 

     (ii) Derive the Kinetics of Unimolecular reactions (Lindemann Scheme). 

     (iii) Comment upon the following: 

      Order of a reaction cannot be predicted from its equation. 

     (iv) Show that for an ideal gas, ቀడ௎డ௏ቁ் = 0. 

     (v) Write down the value of Zc for a van dar Wal’s gas. 2+3+2+2+1=10 

 
________ 
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øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«̃ ±ÀÚı˛ øÚÀ«̇ fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬± ∏̄± ˛̊ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 1×5=5

Œ˚ Œfl¬±ÀÚ± Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›√ –

(a) How will you distinguish chemically between 1-butyne and 2-butyne?

ı˛±¸± ˛̊øÚfl¬ˆ¬±Àı fl¬œˆ¬±Àı Ó≈¬ø˜ 1-øıÎ¬◊È¬± ◊̋Ú ¤ı— 2-øıÎ¬◊È¬± ◊̋ÀÚı˛ ¬Û±Ô«fl¬… fl¬ı˛Àı∑

(b) What is the value of Rydberg Constant in C.G.S. unit?

C.G.S. ¬ÛX¬øÓ¬ÀÓ¬ Rydberg ÒËnıÀfl¬ı˛ ˜±Ú øÚÌ«̊ ˛ fl¬Àı˛±/

(c)  2CH CH Cl  does not participate in 2NS reaction. Why?

 2CH CH Cl  2NS øıøSê ˛̊± ˛̊ ’—˙¢∂˝Ì fl¬Àı˛ Ú±/ñ Œfl¬Ú∑

(d) Write down the electronic configuration of cobalt and mention its position in the periodic

table.

Œfl¬±ı±å¬-¤ı˛ ◊̋À˘fl¬CÚ øıÚ…±¸ Œ˘À‡± ¤ı— ¬Û «̊± ˛̧̊ ±ı˛ÌœÀÓ¬ ¤ı˛ ’ı¶ö±Ú Î¬◊À{°‡ fl¬Àı˛±/

(e) Why is mesotartaric acid optically inactive?

Œ˜À¸±È¬±ı˛È¬±øı˛fl¬ ’…±ø¸Î¬ Œfl¬Ú ’±À˘±fl¬ øÚø©ç¬ ˛̊∑

(f) Why aqueous solution of NH4Cl is acidic?

’…±À˜±øÚ ˛̊±˜ Œflv¬±ı˛± ◊̋ÀÎ¬ı˛ Ê˘œ ˛̊ ^ıÌ ’•°Ò˜π Œfl¬Ú∑

(g) Give one example each of a neutral nucleophile and neutral electrophile?

øÚô¶øh¬» øÚÎ¬◊øflv¬›Ù¬± ◊̋̆  › øÚô¶øh¬» ◊̋À˘fl¬ÀC±Ù¬± ◊̋̆ -¤ı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ±›/

(h) NaCl dissolves in water but AgCl does not.— Explain.

NaCl ÊÀ˘ ^ıœ ”̂¬Ó¬ ˝À˘› AgCl ˝ ˛̊ Ú±/ñ ı…±‡…± fl¬Àı˛±/
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2. Answer any two questions: 5×2=10

Œ˚ Œfl¬±ÀÚ± ≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›√ –

(a) State Hund’s  rule. If m=2, than what are the values of l? HNO2 behaves both as oxidising

and reducing agent.— Explain with reason. 2+1+2=5

UÀG¬ı˛ ”̧S&ø˘ Œ˘À‡±/ m-¤ı˛ ˜±Ú 2 ˝À˘, l-¤ı˛ ¸y¬±ı… ˜±Ú&ø˘ fl¬œ fl¬œ∑ HNO2 Ê±ı˛fl¬ › øıÊ±ı˛fl¬ Î¬◊̂ ¬ ˛̊
¬Û±ÀÔ«ı˛ Ú…± ˛̊ ’±‰¬ı˛Ì fl¬Àı˛/ ñ fl¬±ı˛Ì¸˝ ı…±‡…± fl¬Àı˛±/

(b) (i) An alkene on ozonolysis affords 1 molecule of acetaldehyde and 1 molecule of

acetone. Identify the alkene and mention its IUPAC name.

¤fl¬øÈ¬ ’…±˘øfl¬Ú ›ÀÊ±ÀÚ±ø˘ø¸À¸ı˛ Ù¬À˘ 1 ’Ì≈ ’…±ø¸È¬…±˘øÎ¬˝± ◊̋Î¬ ¤ı— 1 ’Ì≈ ’…±ø¸ÀÈ¬±Ú Î¬◊»¬Ûiß fl¬Àı˛/
’…±˘øfl¬ÚøÈ¬ ˙Ú±Mê fl¬Àı˛ IUPAC Ú±˜ Œ˘À‡±/

(ii) In the following reaction identify A and B. Which one is major product and why?

øÚ•ßø˘ø‡Ó¬ øıøSê ˛̊± ˛̊ A ¤ı— B ˙Ú±Mê fl¬Àı˛±/ ¤Àı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ ≈̃‡… øıøSê ˛̊±Ê±Ó¬ ¬Û±Ô« ¤ı— Œfl¬Ú∑

CH3CH2CH(Br)CH3
KOH

Ethanol
A + B 2+3=5

(c) Write notes on the following (any two): 2½×2=5

øÚ•ßø˘ø‡Ó¬ øı¯ ˛̊&ø˘ı˛ Î¬◊¬Ûı˛ È¬œfl¬± Œ˘À‡± ïŒ˚ Œfl¬±ÀÚ± ≈øÈ¬ó

(i) Geometrical isomerism

Ê…±ø˜øÓ¬fl¬ ¸˜±ı ˛̊Ó¬±

(ii) Lux-Flood concept of Acid-base

˘±'-Ùv¬±Î¬ ¤ı˛ ’…±ø¸Î¬ é¬±ı˛ Ó¬N

(iii) Electronegativity

Ó¬øh¬» ŸÌ±Rfl¬Ó¬±

(iv) Kolbe’s synthesis

Œfl¬±˘Àıíı˛ øıøSê ˛̊±

(d) What do you mean by Enantiomer? Write the D and L form of CH3CH(OH)CHO in

Fischer Projection Formula. Arrange the following carbanions in order of increasing stability.

¤Ú±Úø¸›˜±ı˛ fl¬±Àfl¬ ıÀ˘∑ CH3CH(OH)CHO-¤ı˛ øÙ¬˙±ı˛ ’øˆ¬Àé¬¬Û ¸—Àfl¬ÀÓ¬ı˛ D ¤ı— L ·Í¬Ú&ø˘
Œ˘À‡±/ ÚœÀ‰¬ı˛ fl¬±ı«±Ú± ˛̊Ú&ø˘ Sê˜ıÒ«̃ ±Ú ¶ö±ø ˛̊Q ’Ú≈̧ ±Àı˛ ¸±Ê±›/

PhCH2, CH2NO2, CH2COCH3, CH2COOEt 1+2+2=5



3. Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Relate the radius of first Bohr orbit of He+ and Li2+.

He+ ¤ı— Li2+ ’± ˛̊ÀÚı˛ õ∂Ô˜ Œı±ı˛ fl¬Àé¬ı˛ ı…±¸±ÀÒ«ı˛ ˜ÀÒ… ¸•Ûfl«¬ ¶ö±¬ÛÚ fl¬Àı˛±/

(ii) p-Nitrophenol is more acidic than phenol.— Explain.

¬Û…±ı˛± Ú± ◊̋ÀC±ÀÙ¬ÚÀ˘ı˛ ’…±ø¸øÎ¬øÈ¬ ŒÙ¬Ú˘ ’À¬Ûé¬± ’øÒfl¬ Œfl¬Ú, Ó¬± ı…±‡…± fl¬Àı˛±/

(iii) Balance the following chemical equations by ion-electron method:

øÚ•ßø˘ø‡Ó¬ ı˛±¸± ˛̊øÚfl¬ ¸˜œfl¬ı˛Ì&ø˘Àfl¬ ’± ˛̊Ú- ◊̋À˘fl¬CÚ ¬ÛX¬øÓ¬øÈ¬ÀÓ¬ ¸˜Ó¬±øıÒ±Ú fl¬Àı˛± –

KMnO4 + H2S + H2SO4 MnSO4 + S + K2SO4 + H2O

Al + NaOH + H2O NaAlO2 + H2

(iv) Using E/Z nomenclature, name the following two compounds: 3+2+(1½+1½)+2=10

E/Z Ú±˜fl¬ı˛Ì ¬ÛX¬øÓ¬ÀÓ¬ øÚ•ßø˘ø‡Ó¬ Œ˚Ã· ≈øÈ¬ı˛ Ú±˜ Œ˘À‡± –

(I) C C

H

H3C

CH2Cl

Cl
(II) C C

Br

I

Cl

H

(b) (i) Write down the products of the following reaction:

øÚ•ßø˘ø‡Ó¬ øıøSê ˛̊±&ø˘ı˛ Œé¬ÀS øıøSê ˛̊±Ê±Ó¬ ¬Û±Ô«&ø˘ Œ˘À‡± –

(I) H3C C C CH3
H2/Pd/CaCO3

Pb-acetate/quinoline
?

(II) H3C C C CH3 liquid NH3
?

Na

(III) H3C C CH 20% H2SO4
?

HgSO4

(ii) HNO3 and HCl have equal strength in aqueous medium but their strength differ in
CH3COOH medium — Explain.

Ê˘œ ˛̊ ^ıÀÌ HNO3 › HCl ¤ı˛ ’±ø•°fl¬Ó¬± ¤fl¬ ◊̋ ˝À˘› CH3COOH ˜±Ò…À˜ ¤Àı˛ ’±ø•°fl¬Ó¬±
’±˘±± ˝ ˛̊ ñ ı…±‡…± fl¬Àı˛±/

(iii) PCl3 or PCl5 – which one is stronger Lewis acid and why?

PCl3 ¤ı— PCl5-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ Ó¬œıËÓ¬ı˛ ≈̆̋ ◊̧  ’…±ø¸Î¬ › Œfl¬Ú∑

(iv) Write short note on “Wurtz reaction”. 3+3+2+2=10

“Wurtz reaction” ¸•§Àg¬ È¬œfl¬± Œ˘À‡±/

ñññññ
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øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 1×5=5

Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) The ionisation energy of lithium is 5·39 ev.–Explain.

ø˘øÔ˚˛±À˜ı˛ ’±˚˛Ú±˚˛Ú ˙øMê 5·39 ev ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(b) Give an example of acid-base indicator.

¤fl¬øÈ¬ ’•ß-é¬±ı˛ ¸”‰¬Àfl¬ı˛ Ú±˜ Œ˘À‡±/

(c) What is called racemic mixture?

Œı˛ø¸ø˜fl¬ ø˜|Ì fl¬±Àfl¬ ıÀ˘∑

(d) Explaing why (CH3)3 CCl does not undergo SN2 reation.

(CH3)3 CCl, SN2 øıøSê˚˛±˚˛ ’—˙·Ë˝Ì fl¬Àı˛ Ú± Œfl¬Ú, Ó¬± ı…±‡…± fl¬Àı˛±/

(e) What is tautomerism? Give an example.

È¬ÀÈ¬±˜±øı˛Ê˜ fl¬œ∑ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(f) What is the oxidation number of ‘S’ in Na2S2O8?

Na2S2O8 Œ˚ÃÀ· ‘S’-¤ı˛ Ê±ı˛Ì ¸—‡…± fl¬Ó¬∑

(g) State the position of Fe in periodic table.

√¬Û˚«±˚˛¸±ı˛ÌœÀÓ¬ Fe-¤ı˛ ’ı¶ö±Ú ıÀ˘±/

(h) Which is more acidic and why? HCOOH or CH3COOH.

√HCOOH › CH3COOH-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ Œıø˙ ’±ø•°fl¬ ¤ı— Œfl¬Ú∑
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2. Answer any two questions: 5×2=10

Œ˚ Œfl¬±ÀÚ± ≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) p-Nitrophenol is more acidic than m-nitrophenol.— Explain. What is meant by

electronegativity and ionisation potential. Compare ionisation potential of Li and K atom.

2+(2+1)=5

m-Ú±˝◊ÀÈ¬™±ÀÙ¬Ú˘ ¤ı— p-Ú±˝◊ÀÈ¬™±ÀÙ¬Ú˘ ’øÒfl¬ ’±ø•°fl¬/ñı…±‡…± fl¬Àı˛±/ Ó¬øh¬» ŸÌ±Rfl¬Ó¬± › ’±˚˛Ú±˚˛Ú øıˆ¬ı
ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ Li ¤ı— K ¬Ûı˛±˜±Ì≈ı˛ ’±˚˛Ú±˚˛Ú øıˆ¬ı-¤ı˛ Ó≈¬˘Ú± fl¬Àı˛±/

(b) Balance the following reaction by ion-electron method.

’±˚˛Ú ˝◊À˘fl¬È¬™Ú ¬ÛX¬øÓ¬ÀÓ¬ ÚœÀ‰¬ı˛ øıøSê˚˛±øÈ¬ı˛ ¸˜Ó¬± øıÒ±Ú fl¬Àı˛±/

Zn + NaNO3 + NaOH  NaZnO2 + NH3 + H2O.

Write the structure of meso-tartaric acid and state why it is not optically active? 3+(1+1)=5

Œ˜À¸±È¬±ı˛È¬±øı˛fl¬ ’…±ø¸ÀÎ¬ı˛ ·Í¬Ú Œ˘À‡± ¤ı— ¤øÈ¬ Œfl¬Ú ’±À˘±fl¬ ¸øSê˚˛ Ú˚˛, Ó¬± ıÀ˘±/

(c) Write the condition for an alkene to exhibit geometrical isomer. Explain with

example. Water act as an acid and a base.— Explain. 1+2+2=5

¤fl¬øÈ¬ ’…±˘øfl¬ÀÚı˛ Ê…±ø˜øÓ¬fl¬ ¸˜±ı˚˛ıÓ¬± √õ∂˙«ÀÚı˛ ˙Ó«¬ fl¬œ∑ Î¬◊±˝ı˛Ì øÀ˚˛ Œı±Á¬±›/ Ê˘ ’•° › é¬±ı˛
Î¬◊ˆ¬˚˛ Ò˜«˝◊ Œ‡±˚˛/ñı…±‡…± fl¬Àı˛±/

(d) Write short note (any two): 2×2½=5

(i) Pauli Exclusion Principle

¬¬Û±Î¬◊ø˘ı˛ ’¬ÛıÊ«Ú ÚœøÓ¬

(ii) Buffer Solution

¬ı±Ù¬±ı˛ ^ıÌ

(iii) Ozonolysis

›ÀÊ±ÀÚ±ø˘ø¸¸

(iv) Carbocation and Carbonion

¬fl¬±Àı«±fl¬…±È¬±˚˛Ú › fl¬±ı«±Ú±˚˛Ú

3. Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) What is peroxide effect? HBr is added to propene in presence of H2O2 in sunlight.

Write down the reaction with mechanism.

¬Û±ı˛’'±˝◊Î¬ √õ∂ˆ¬±ı fl¬œ∑ Œ√õ∂±ø¬ÛÀÚı˛ ¸Àº ¸”˚«±À˘±fl¬ H2O2-¤ı˛ Î¬◊¬Ûø¶öøÓ¬ÀÓ¬ HBr-¤ı˛ ¸Àº øıSê˚˛±øÈ¬
øSê˚˛±Àfl¬Ã˙˘¸˝ Œ˘À‡±/
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(ii) Derive Henderson Equation. State with reason which indicator is use for the titration

of CH3COOH and NaOH. (1+1+3)+(2+3)=10

Œ˝`¬±ı˛¸Ú ¸˜œfl¬ı˛ÌøÈ¬ √õ∂øÓ¬á¬± fl¬Àı˛±/  CH3COOH ¤ı— NaOH–¤ı˛ È¬™±˝◊ÀÈ¬™˙ÀÚ fl¬œ ¸”‰¬fl¬ ı…ı˝±ı˛
fl¬ı˛Àı fl¬±ı˛Ì¸˝ ıÀ˘±/

(b) (i) What is Grignard reagent? How it can be synthesized? How can you synthesize a

Carboxylic acid with the help of Grignard reagent?

ø·Ë·Ú±Î«¬ øıfl¬±ı˛fl¬ fl¬œ∑ ˝◊˝± fl¬œˆ¬±Àı √õ∂dÓ¬ fl¬ı˛Àı∑ ø·Ë·Ú±Î«¬ øıfl¬±ı˛Àfl¬ı˛ ¸±˝±À˚… ¤fl¬øÈ¬ fl¬±Àı±«ø'ø˘fl¬¬
’…±ø¸Î¬ fl¬œˆ¬±Àı √õ∂dÓ¬ fl¬ı˛Àı∑

(ii) Deduce an expression for the energy of an electron rotating in a circular orbit of

H-atom using Bohr model. (1+2+2)+5=10

˝±˝◊ÀE±ÀÊÚ ¬Ûı˛˜±Ì≈ı˛ ı‘M±fl¬±ı˛ fl¬é¬¬ÛÀÔ ‚”Ì«±˚˛˜±Ú ¤fl¬øÈ¬ ˝◊À˘fl¬È¬™ÀÚı˛ ˙øMêı˛ ¬Ûøı˛˜±Ì ¸•§ø˘Ó¬
ı˛±ø˙˜±˘±øÈ¬ ëëŒı±ı˛íí ˜ÀÎ¬˘ ’Ú≈̊ ±˚˛œ øÚÌ«˚˛ fl¬Àı˛±/

ñññññ
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 1. Answer any five of the following: 1×5=5 

   (a) Which one of the following has higher dipole moment and why? 

     (i) CH3—CH2—Cl (ii) CH2= CH—Cl 

    

(b) 
 

   (c) The correct statement for Benzene and Dewar benzene is 

     

     (i) Structural isomer 

     (ii) Canonical forms 

     (iii) Tautomers 

     (iv) Conformational isomers 

   (d) State the point group of the following molecule CHCl3, with symmetry elements. 

   (e) Which one of the following radicals is most stable? 

    

(i) 

 

(ii) (iii)  
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   (f) Give the decreasing order of heat of hydrogenation for the following compounds: 

     

   (g) Draw one epimeric form of the following compound: 

 

  (h) What can be said with certainty if a compound has ሾߙሿ஽ଶହ = −9 · 25°? 

     (i) The Compound has the (S) Configuration. 

     (ii) The Compound has the (R) Configuration. 

     (iii) The Compound is not a meso form. 

     (iv) The Compound possesses only one stereogenic center. 
 
 2. Answer any two of the following:   5×2=10 

   (a)  (i) Between A and B, which has the lowest energy barrier for the E, Z– isomerization? 

       
     (ii) Choose the correct option (s) and explain your choice with suitable example: 

      Addition reaction of alkenes are characterised by 

       (A) Addition of two groups across a double bond 

       (B) Breaking of a –bond 

       (C) Breaking of  a –bond 

     (iii) Explain: All chiral centers are stereogeneic centers but all stereogeneic centers are not 
chiral centers.    2+1½+1½=5 

   (b)  (i) How is compound ‘A’ related to compound B and C — enantiomer, diastereomer, 
homomer. 
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    (ii) Identify the electrophilic and nucleophilic carbene. 

      :CBr2, :CH2, :C(C6 H5)2, :CHNH2, :CHCN 

    (iii) Among the Inductive, Electromeric and Mesomeric effects which effect is facilitating the 

following reaction: 2+2+1=5 

      

   (c)  (i) Arrange the following compounds in order of increasing boiling point and explain 

      (A) n-hexanol; (B) n-butanol  (C) t-Butanol 

    (ii) What is meant by bond angle strain? 

    (iii) Explain whether the following compounds are resolvable or not: 

      
      2+1+2=5 

   (d)  (i) Draw the Frost diagram of cyclobutadine and explain its antiaromaticity.. 

    (ii) Ascertain which of the following in each pair is more stable and why? 

       2+3=5 
 

 3. Answer any one of the following questions: 10×1=10 

   (a)  (i) What is meant by reactive intermediate? Give the structure of intermediate [I] in the 

following, if any. 

       

     (ii) What is Captodative radical? Explain with an example. 

   (iii) What are singlet and triplet carbenes? 
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   (iv) Give the product in the following reactions with intermediate. 

     (1+2)+2+2+3=10 

   (b)  (i) Compare the boiling points of the two isomers and explain. 

       
     (ii) Arrange the following hydrogens (a, b, c) in decreasing order of bond energy — 

Explain. 

      Hc

CHHa CH2 Hb

 
     (iii) Arrange the following in order of increasing nucleophilicity: 

      —NH2, NH2—OH, NH3, NH2—NH2  

     (iv) Designate the following as D or L  

       
     (v) Dextrorotatory EtCH(Me)COPh loses optical activity during deuteration with 

D2O/NaOD — Explain. 

     (vi) Give R/S and E/Z Stereochemical descriptions. 

       2+1+1+2+2+2=10 
________ 
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øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any one question:

Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(A) Make a systematic analysis for the organic compound given in the bottle marked “O” with
respect to the following:

“O” ø‰¬ø˝êÓ¬ ø˙ø˙ÀÓ¬ √õ∂M ΔÊı Œ˚±·øÈ¬ı˛ ı˛œøÓ¬ıX¬ √õ∂Ì±˘œÀÓ¬ øÚ•ß øÚÀ«˙ ’Ú≈˚±˚˛œ &Ì·Ó¬ øıÀù≠¯∏Ì fl¬Àı˛±/
(i) Perform the usual tests for the detection of special elements nitrogen, sulphur,

chlorine mentioning their presence as well as absence accordingly in tabular
form. 1×3=3

ΔÊı Œ˚Ã·øÈ¬ÀÓ¬ Ú±˝◊ÀÈ¬™±ÀÊÚ, ¸±˘Ù¬±ı˛, Œflv¬±øı˛Ú-¤ı˛ Î¬◊¬Ûø¶öøÓ¬ ı± ’Ú≈¬Ûø¶öøÓ¬ ¬Ûı˛œé¬± fl¬Àı˛ Œ‡±›/
ŒÓ¬±˜±ı˛ ΔıÀù≠ø¯∏fl¬ Ù¬˘±Ù¬˘ ¸±ı˛øÌı˛ ’±fl¬±Àı˛ ø˘ø¬ÛıX¬ fl¬Àı˛±/

(ii) Perform solubility test of sample “O” with water, dil. HCl and dil. NaOH
solvents. 1

“O” ø‰¬ø˝êÓ¬ ΔÊı Œ˚Ã·øÈ¬ı˛ ^±ı…Ó¬± ¬Ûı˛œé¬± fl¬Àı˛±/ ïÊ˘, dil. HCl ¤ı— dil. NaOH ^ıÀÌó/
(iii) Show the presence or absence of each of the following functional groups in the

sample “O”. 1×6=6

√õ∂M ΔÊı Œ˚Ã· “O”-ŒÓ¬ ˜”˘fl¬&ø˘ı˛ Î¬◊¬Ûø¶öøÓ¬ ı± ’Ú≈¬Ûø¶öøÓ¬ Œ‡±›/ Ù¬˘±Ù¬˘ ¸±ı˛øÌ ’±fl¬±Àı˛
ø˘ø¬ÛıX¬ fl¬Àı˛±/ ï¬Ûı˛œé¬± ¬ÛX¬øÓ¬ı˛ øıô¶∏‘Ó¬ ıÌ«Ú± ’√õ∂À˚˛±ÊÚœ˚˛ó/

(a) – COOH (carboxylic acid)

fl¬±ı«ø'ø˘fl¬ ’…±ø¸Î¬ ï– COOH)

(b) – OH (Phenolic)

ŒÙ¬Úø˘fl¬ ï– OH)

11428/17485 Please Turn Over
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(c)  C = O (Keto)

øfl¬ÀÈ¬± ï  C = O)

(d) – CHO (caldehyde)

’…±˘øÎ¬˝±˝◊Î¬¬ ï– CHO)

(e) Aromatic amine (ArNH2)

’…±Àı˛±À˜øÈ¬fl¬ ’…±ø˜Ú¬ (ArNH2)

(f) Aromatic – NO2 (Nitro)

’…±Àı˛±À˜øÈ¬fl¬ – NO2 Ú± ◊̋ÀÈ¬™±

(iv) Write the name and symbol of the functional group present in the sample
marked ‘O’. ½+½=1

√‘O’ ø‰¬ø˝êÓ¬ ΔÊı Œ˚ÃÀ· Î¬◊¬Ûø¶öÓ¬ ˜”˘Àfl¬ı˛ Ú±˜ › ¸—Àfl¬Ó¬ Œ˘À‡±/

(B) Estimate the quantity of Iron (II) in gL–1 in the supplied solution marked “I” using K2Cr2O7

solution.

K2Cr2O7 ^ıÀÌı˛ ¸±˝±À˚… È¬±˝◊ÀÈ¬™̇ Ú ¬ÛX¬øÓ¬ÀÓ¬ “I” ^ıÀÌ  Iron (II) ¬Ûøı˛˜±Ì ·Ë±˜ ø˘È¬±ı˛ –1 ¤fl¬Àfl¬ øÚÌ«̊ ˛
fl¬Àı˛±/

Distribution of marks for each experiment:

(i) Theory 2

”̃̆ Ó¬MW

(ii) Preparation of primary standard solution 2

≈̃‡… √õ∂˜±Ì ^ıÀÌı˛ √õ∂døÓ¬/

(iii) Presentation of data in tabular form. 2

¸±ı˛øÌ ’±fl¬±Àı˛ øÚÌ«œÓ¬ Ù¬À˘ı˛ Î¬◊¬Û¶ö±¬ÛÚ±

(iv) Correct calculation. 2

¸øÍ¬fl¬ ·ÌÚ±

(v) Quality of results of experiments. 3

¬Ûı˛œé¬±˘t Ù¬À˘ı˛ &Ì·Ó¬ ˜±Ú

2. Laboratory Notebook 2

˘…±Àı±Àı˛È¬øı˛ ‡±Ó¬±/

3. Viva voce 2

Œ˜Ãø‡fl¬ ¬Ûı˛œé¬±

ñññññ
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1. Make a separation of components of a binary mixture marked ‘M’ following the supplied

procedure. Submit any one of the separated components and determine its melting points.
5+1=6

2. Identify the given organic compound marked ‘O’ with respect to the following: 1+2+1+1=5

(a) Physical Characteristics

(b) Preliminary test

(c) Confirmatory test

(d) Conclusion

3. Laboratory Notebook 2

4. Viva voce 2

ñññññ
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 1. Perform any one of the following experiments as assigned: 11 

   (a) Prepare exact 0·4 (N) NaOH and 0·4 (N) CH3COOH solutions. Mix the said solutions in 

test tube in the following proportion to prepare butter solutions of different pH. 

     

Test tube No. Volume of 0·4 (N) 

CH3COOH (ml) 

Volume of 0·4 (N) 

NaOH (ml) 

Volume of water 

(ml) 

1 5·0 0·5 4·5 

2 5·0 1·0 4·0 

3 5·0 2·0 3·0 

4 5·0 3·0 2·0 

5 5·0 3·5 1·5 

6 5·0 4·0 1·0 

    Calculate the pH of each solution (pKa of CH3COOH = 4·74) and add equal amount of 

Methyl Red indicator solution to each test tube. Take 10 ml of the unknown (supplied) 

buffer solution and add same amount of indicator as added in case of above solutions. 

Match the colour and determine the pH of the unknown buffer solution.  

   (b) Perform one set of experiment to study the acid-catalyzed hydrolysis of given ester (E) with 

the supplied acid solution (marked A). Use 90 ml of acid solution and 10 ml of ester for the 

set. Draw the necessary graphical plot and calculate the observed rate constant for the 

reaction. 

17487-Bnk-I-Chemistry-HEM-102-19-F.docx 
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   (c) Study the kinetics of decomposition of H2O2 catalysed by neutral KI solution by performing 

the experiment as following: 

    Take 100 ml of 2 vol. H2O2  and add 5 ml of 10% KI and note the time of half-discharge. 

Withdraw 10 ml aliquots at regular interval and run into a mixture of 10 ml of 10% KI, 

25 ml of 5% H2SO4 and 1 ml of ammonium molybdate and note the half-discharge time in 

each case. Titrate the liberated iodine in each case with (N/10) thiosulphate solution using 

starch indicator.  

    Find the rate constant using graphical plot. 

   (d) Prepare saturated solution of oxalic acid dihydrate at three different temperatures in the 

range 20-50°C with approximate 10° gap in the temperature. Determine the solubility of 

oxalic acid dihydrate in each solution by titrating with standard NaOH solution. Calculate 

the heat of solution of oxalic acid dihydrate from  the solubilities using graphical plot. 

 2. Laboratory Notebook.   2 

 3. Viva voce.     2  

________ 
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øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any one question:

Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Estimate the quantity of Iron (II) in gL–1 in the supplied solution marked “I” using K2Cr2O7

solution.

“I” ^ıÀÌ √Iron (II)-¤ı˛  ¬Ûøı˛˜±Ì ·Ë±˜ ø˘È¬±ı˛ –1 ¤fl¬flÀfl¬ øÚÌ«˚˛ fl¬Àı˛±/

Distribution of Marks for each experiment:

(i) Theory 2

”̃̆ Ó¬MW

(ii) Preparation of primary standard solution 2

≈̃‡… √õ∂˜±Ì ^ıÀÌı˛ √õ∂døÓ¬/

(iii) Presentation of data in tabular form. 2

¸±ı˛øÌı˛ ’±fl¬±Àı˛ øÚÌ«œÓ¬ Ù¬À˘ı˛ Î¬◊¬Û¶ö±¬ÛÚ±

(iv) Correct calculation. 2

¸øÍ¬fl¬ ·ÌÚ±

(v) Quality of result of experiments. 3

¬Ûı˛œé¬±˘t Ù¬À˘ı˛ &Ì·Ó¬ ˜±Ú

11424/17484 Please Turn Over
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(b) Make a systematic analysis for the organic compound given in the bottle marked “O” with
respect to the following:

“O” ¬ø‰¬ø˝êÓ ø˙ø˙ÀÓ¬ √õ∂M ΔÊı Œ˚Ã·øÈ¬ı˛ ı˛œøÓ¬ıX¬ √õ∂Ì±˘œÀÓ¬ øÚ•ßøÚÀ«˙ ’Ú≈˚±˚˛œ &Ì·Ó¬ øıÀù≠¯∏Ì fl¬Àı˛± –¬

(i) Perform the usual tests for the detection of special elements nitrogen, sulphur,

chlorine mentioning their presence as well as absence accordingly in tabular form.

ΔÊı Œ˚Ã·øÈ¬ÀÓ¬ Ú±˝◊ÀÈ¬™±ÀÊÚ, ¸±˘Ù¬±ı˛, Œflv¬±øı˛Ú-¤ı˛ Î¬◊¬Ûø¶öøÓ¬ ı± ’Ú≈¬Ûø¶öøÓ¬ ¬Ûı˛œé¬± fl¬Àı˛ Œ‡±›/
ŒÓ¬±˜±ı˛ ΔıÀù≠ø¯∏fl¬ Ù¬˘±Ù¬˘ ¸±ı˛øÌı˛ ’±fl¬±Àı˛ ø˘ø¬ÛıX¬ fl¬Àı˛±/ 1×3=3

(ii) Perform solubility test of sample “O” with water, dil HCl and dil. NaOH solvents. 1

“O” ø‰¬ø˝êÓ¬ ΔÊı Œ˚Ã·øÈ¬ı˛ ^±ı…Ó¬± ¬Ûı˛œé¬± fl¬Àı˛± Ê˘, dil. HCl ¤ı— dil. NaOH ¬^ıÀÌ/

(iii) Show the presence or absence of each of the following functional groups in the

sample “O”. 1×6=6

√õ∂M ΔÊı Œ˚Ã· “O”-ŒÓ¬ ˜”˘fl¬&ø˘ı˛ Î¬◊¬Ûø¶öøÓ¬ ı± ’Ú≈¬Ûø¶öøÓ¬ Œ‡±›/ Ù¬˘±Ù¬˘ ¸±ı˛øÌ ’±fl¬±Àı˛
ø˘ø¬ÛıX¬ fl¬Àı˛± ï¬Ûı˛œé¬± ¬ÛX¬øÓ¬ı˛ øıô¶∏‘Ó¬ ıÌ«Ú± ’√õ∂À˚˛±ÊÚœ˚˛ó/

(a) – COOH (carboxylic acid)

fl¬±ı«ø'ø˘fl¬ ’…±ø¸Î¬ ï– COOH)

(b) – OH (Phenolic)

ŒÙ¬Úø˘fl¬ ï– OH)

(c)  C = O (Keto)

øfl¬ÀÈ¬± ï  C = O)

(d) –CHO (caldehyde)

’…±˘øÎ¬˝±˝◊Î¬¬ ï– CHO)

(e) Aromatic amine (ArNH2)

’…±Àı˛±À˜øÈ¬fl¬ ’…±ø˜Ú¬ (ArNH2)

(f) Aromatic – NO2 (Nitro)

’…±Àı˛±À˜øÈ¬fl¬ – NO2 Ú± ◊̋ÀÈ¬™±

(iv) Write the name and symbol of the functional group present in sample marked ‘O’.
½+½=1

‘O’ ø‰¬ø˝êÓ¬ ΔÊı Œ˚Ã·øÈ¬ÀÓ¬ Î¬◊¬Ûø¶öÓ¬ ˜”˘Àfl¬ı˛ Ú±˜ › ¸—Àfl¬Ó¬ Œ˘À‡±/

2. Laboratory Notebook 2

˘…±Àı±Àı˛È¬øı˛ ‡±Ó¬±

3. Viva voce 2

Œ˜Ãø‡fl¬ ¬Ûı˛œé¬±

ñññññ
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