
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Total Pages-08                                           DTSKSM/B.Sc./ CHEM/IS/NEP 
 

B.Sc. First Semester Examination (ESE)-2024 

(CCFUP : NEP) 

[3 Years UG Programme] 

CHEMISTRY 
PAPER: UG/I/CHEM/3/MJ-AIT 

[Basic Chemistry - I] 
 

Full Marks: 40   Time: 02 Hrs. 

The figures in the margin indicate full marks. 
Candidates are required to give their answers  

in their own words as far as practicable. 
 

Group A 

1. Answer any five questions of the following:            5x2= 10 

a. What are the possible l and ml values for principle quantum 

number n=2? 

b. Arrange the following compound in increasing order of acidity 

and explain HClO, HClO2, HClO3, and HClO4. 

c. Why SnCl2 can act as both Lewis acid and Lewis base? 

d. Assign R/S descriptors to the following compounds -  
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e. Show basically how Maxwell speed distribution curves vary at 

two different temperature T1 and T2 (T1<T2) for a gas. 

f. Give an examples of Neutral electrophile and neutral 

nucleophile. 

g. How many   and   bond in 1,3 butadiene. 

h. Define critical volume and critical pressure of a gas. 

Group B 

2. Answer any four questions of the following:       4x5=20 

a. i) Calculate the first Bhor’s radius of He+ ion. Given that first 

Bhor’s radius of hydrogen atom is 0.529Å. 

ii) d orbital can have maximum 10 electron – explain. 

iii) What is Quantum energy?            2+2+1 

b. i) Reaction of CaO and P4O10 is an acid base reaction explain it 

using any acid base theory. 

ii) Arrange the following compound according to their 

increasing basicity – 

 

 

 

 

iii) What will be the nature of aqueous NH4Cl solution?   2+2+1 

c. i) Write a short note on meso compound and geometrical 

isomer. 

ii) How many asymmetric carbon atom present in the following 

compound CH3-CHBr-CHCl-CHBr-CH3 ?      (2+2)+1 

d. i) Find the ratio of average velocity of 1 mole O2 and CO2 gas 

at 250C. 

ii) Show that the rate of diffusion of hydrogen gas is four times 

than that of Oxygen gas at same temperature and pressure. 

iii) Draw the log P versus log V diagram for an ideal gas. 

               2+2+1 

e. Classify the following species into acids and bases and write 

their conjugate acids / bases: 

3
3 2 2 6 3, ( ) , ,H PO Al H O HS PH                 5 

f. i) Write a short note on ‘Hyperconjugation’. 

ii) Which of the following compounds are aromatic anti-

aromatic or non-arometic.     
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Group C 

3. Answer any one question of the following:    1x10 = 10 

a. i) Show that for a van-der waal’s gas- 
8

3c c

RTc

PV
 . 

ii) Describe with example, the differences between average 

velocity and root mean square velocity. Calculate the root mean 

square velocity for H2 at 270C.    3+2 

b. i) What type of isomer exist between maleic acid and fumaric 

acid? Explain. 

ii) Write a short note on racemisation process. 

iii) Draw the shape of various d orbital. 

iv) What is the Rydberg’s equation? Write its expression. 

v) State and explain the principle of equipartition of energy. 

       2+2+2+2+2 

 

U§ÿáRåUáP 

âUWýáB - @ü 

1ñ âRïíýEý[ íY í@üáR SÜáýEýâýIý S÷ïír…[ KÙýºý[ Pá<ñ          2x5=10 

@ü) XåAó ^âºýôy‚[ n=2 íNý #UâyƒÿNý  *@üâýIý bÙÿí]@üýIøýíR[ 1< m1 *[ 

aÇüáUó XáR |üâ] í]Añ 
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A) âRïíýEý[ íYðB|üâ]ïí@ü #óáâaâKýâýIý[ KÙýQ‡Þ¼ôX #Råaáïí[ aáGá< *UÛ 

UóáAóá @ü[ñ 

HClO, HClO2, HClO3, and HClO4 

B) SnCl2 ]åbÙÿa #óáâaKý < ¤üá[@ü KÙýWýZ âbaáïíU @üáG @ü[ïíNý 

Sáïí[Rá í@üR? 

C) âRlŠâ]âANý íYðB |üâ][  R/S RáX@ü[M @ü[ñ 

 

 

 

 

 

D) í@üáR Bóáïía[ T1*UÛ T2 KÙýz×NýáZ Xóá£ <íZïí][ #áMâU@ü BâNý 

UmýIýïíR[ ïí]AâýEý¼ #¥ýR @ü[ñ íYAáïíR T1<T2ñ 

E)  *@üâýIý @üïí[  Neutral electrophile *UÛ neutral nucleophile. 

  *[ KÙýPáb[M Pá<ñ 

F) @üNý|üâ]   <   bond #áïíýFý 1,3 butadiene *[ XïíQó? 

G) aÛ@üýIý #áZNýR < aÛ@üýIý ýEýáS @üáïí@ü Uïí]? 
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âUWýáB - A 

2ñ âRïíýEý[ íY í@üáR  ýEýá[âýIý S÷ïír…[  KÙýºý[  Pá<ñ         4x5=20 

@ü)  i) He+ #áZïíR[ S÷OX íUá[ @ü¤ü *[ UóáaáQÞ âRMÞZ @ü[ñ íYAáïíR 

íP<Zá #áíýFý bábÙÿKøýïíGR S[XáRå[ S÷OX íUá[ @ü¤ü *[ UóáaáQÞ 

b] 0.529Å 

ii) d @ü¤üïí@ü aUáÞâQ@ü 10 âýIý bÙÿí]@üýIøýR Oá@üïíNý Sáïí[ñ UóáAóá 

@üïí[áñ 

iii)  í@üáZámýIýáX ^âºýô â@ü?           2+2+1 

A) i) CaO < P4O10 *[ âUâ¼ôZá *@üâýI  #óáâaKý-¤üá[@ü âUâ¼ôZá íY 

í@üáïíRá #óáâaKý ¤üá[ Nýïíºýš[ aábáïíYó *âýIý[ UóáAóá @ü[ñ 

 ii) âRlŠâ]âANý íYðB|üâ][ ¤üá[@üãZNýá[ ¼ôX #Råaáïí[ aáGá<ñ 

 

 

 

 

iii)  NH4Cl *[ G]ãZ ÿPùUïíM[ S÷@çüâNý â@ü bïíU?         2+2+1 

B) i) aÛâ¤üÂ ýIýä@üá í]A A) íXïíaá íYðB B) âG<ïíXâýIøý@üóá] 

#ábÙÿíaáXá[ 

ii) CH3-CHBr-CHCl-CHBr-CH3 ïíYðïíB @üNý|üâ] 

#óáaâaïíXâýIøý@ü @üáUÞR  KÙýSâyƒÿNý [ïíZïíýFý?             (2+2)+1 

C) i) 250C KÙýz×NýáZ 1 íXá] O2 < CO2 Bóáïía[ BKòý BâNýïíUïíB[ 

#RåSáNý âRMÞZ @ü[ñ 

 ii) íPAá< íY *@übÙÿ NýáSXáa¼á < ýEýáïíS bábÙÿKøýïíGR Bóáïía[ 

UóáSïíR[ bá[ #â£ïíGR Bóáïía[ ýEýá[ |üM bZñ 

iii)  #áP^Þ Bóáïía[ í¤üïí¼ log P Vs log V í]AâýEý¼ #¥ýM @ü[ñ

              2+2+1 

D) âRx…â]âANý íYðB|üâ]ïí@ü  ¤üá[ < #óáâaïíKý âUWýºýô @ü[ *UÛ 

NýáïíP[ #RåUmPã ¤üá[ < #óáâaïíKý[ íYðB KÙýíq‰A @ü[ñ     5 

3
3 2 2 6 3, ( ) , ,H PO Al H O HS PH   

E) i) Hyperconjugation *[ KÙýS[ ýIýä@üá í]Añ 

ii) âRx…â]âANý íYðB|üâ][ XïíQó í@üáRâýIý  aromatic, anti-aromatic 

#OUá non-arometic KÙýíq‰A @ü[ñ 
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âUWýáB - B 

3ñ âRïíýEý[  íY  í@üáR *@üâýIý  S÷ïír…[  KÙýºý[  Pá<ñ    1x10 = 10 

@ü)  i) ïíPAá< van-der waal’s gas *[ GRó 8

3c c

RTc

PV
    

ii) BKòýïíUB < BKòýUBÞ íUïíB[ UBÞXæïí][ XïíQó SáOÞ@üó í]ïíAá 

KÙýPáb[Mabñ 270C KÙýz×NýáZ H2 Bóáïía[ BKòýUBÞïíUïíB[ UBÞXæ] 

âRMÞZ @üïí[áñ           5+3+2
 

A)  i) Xóáïí]áâZ@ü *UÛ âTüKÙýXáâ[@ü #áóáâaïíKý[ XïíQó â@ü Q[ïíM[ 

aXáUZNýá UNÞýXáR, UóáAóá ab í]ïíAáñ 

ii) í[âaXábÙÿïíG^R *[ <S[ *@üâýIý  aÛâ¤üÂ ýIýä@üá í]Añ 

iii) âUâWýl… d  @ü¤ü@ü |üâ][ #á@çüâNý #¥ýR @ü[ñ 

iv) â[KýUáïíBÞ[ QõåU@ü â@ü? *[ aXã@ü[MâýIý í]Añ 

v) ^âºýô[ aX âUWýáGR RãâNýâýIý UóáAóáab í]Añ      2+2+2+2+2 

------------------------- 
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