
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

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/MI-CIT 

[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. Write two drawback of Bohr’s theory. 

b. Explain Pauli’s exclusion principle with example. 

c. Write the properties of hard acid according to HSAB principal. 

d. KNH2 act as alkali in liquid ammonia- explain. 

e. Why is acetic acid stronger acid compared to phenol? 

f. Arrange the following compounds according to its increasing 

stability. 

 

CH3ĊH2   ĊH2   (CH3)3Ċ 

 



g. What do you mean by Boyle temperature (Tb)? 

h. Which of the following orbitals are not possible and why?  

1s, 1p, and 2d 

Group B 

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

a. i) Van der Waal’s constant (a) of N2 and NH3 gases are 1.37 

and 4.30 atm liter2 mole2 respectively. Explain this difference. 

ii) At what temperature will the r.m.s velocity of Ethane 

molecule be equal to the rms velocity of Methane molecule at 

270C? 

iii) Write two properties of ideal gas.           2+2+1 

b. i) BCl3 is a Lewis acid but PCl3 acts as both Lewis acid and 

Lewis base explain. 

ii) NH3 is a strong alkali but NF3 has no alkalinity explain. 

iii) What is borderline acid?            2+2+1 

c. i) Determine the wave length of first line in Paschen series of 

hydrogen atomic spectra. 

ii) What is stationary orbit explain it from Bhor’s theory. 

iii) How many radial node are present in 3d orbital?         2+2+1 

d. i) What is metamerism? Give an example. 

ii) Draw the structure of R – lactic acid in Fisher projection. 

iii) How many isomers are possibly for HOOC-(CHOH)3-

COOH?              2+2+1 

e. i) Assign R/S descriptors to the following compounds- 

 

 

 

 

ii) Compare the acidity between benzoic acid and salicylic acid.

        2+3 

f. i) Derive the equation 21

3
PV mnc  for ideal gas, Where the 

symbols have the usual significance. 

ii) Write the mathematical formula for Maxwell’s distribution 

of speed.       3+2 

Group C 

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

a. i) Designate E/Z nomenclature from following compounds - 

 

 

 

 

(3) (2) 

NH2 

COOH 

H3C H 

OH 

CH3 

CHO 

H 

D 

H 

H 

D 

Br 

I 

Cl 

H 

Ph 

Cl Cl 

H 



ii) What are the differentiating solvent and levelling solvent? 

Give example. 

iii) Predict the following compounds as aromatic, anti- aromatic 

and non- aromatic. 

 

 

 

 

iv) When an electron moves from the first orbit of hydrogen 

atom to the third orbit. Calculate the percentage of increment of 

hydrogen radius.        2+3+2+3 

b. i) Compare the basicity of the following compound in aqueous 

solvent 

3 2 3 2 3 3; ( ) ;( )CH NH CH NH CH N  

ii) What is the wave length of light emitted when an electron in 

a hydrogen atom undergoes transition from the energy level 

with n=4 to energy level n=2? (Rh=109700cm-1) 

iii) The values of Van der Waal constant of HCl are a=3.67 atm 

L2mol-2 and b=4.08cm3 calculate the critical constant of HCl (Pc 

Vc and Tc). 

iv) What is plane polarized light? Give an example. 2+3+2+3 
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U§ÿáRåUáP 

âUWýáB - @ü 

1ñ âRïíýEý[ íY í@üáR SÜáýEýâýIý S÷ïír…[ KÙýºý[ Pá<ñ          5x2=10 

@ü) ïíUá[ Nýïíºýš[ PåâýIý aãXáUk„ýNýá KÙýíq‰A @üïí[áñ 

A) Sá<â][ #SUGÞ RãâNý KÙýPáb[Mab  UóáAóá @ü[ñ 

B) HSAB RãâNý #Råaáïí[ Hard #óáâaïíKý[ îUâ^tËýó|üâ] KÙýíq‰A 

@üïí[áñ 

C) KNH2Ný[] #óáíXáâRZá ÿPùUïíM ¤üá[ãZ QXÞ S÷P^ÞR @üïí[ í@üR? 

D) ïíTüRïí][ Nåý]RáZ #óáíaâýIý@ü #óáâaKý íU^ã #áâÿx‰@ü í@üR? 

E)  âRlŠâ]âANý íYðB|üâ]ïí@ü yƒÿáZãïíNÿšÿ[ KÙýQÞ‡¼ôïíX aáGá<ñ 
 

CH3ĊH2   ĊH2  (CH3)3Ċ 
 

F) Boyle temperature (Tb) U]ïíNý @üã íUáHüáZ?  

G) âRx…â]âANý @ü¤ü@ü|üâ][ XïíQ í@üáR |üâ] aÇüU RZ *UÛ í@üR ? 

1s, 1p, *UÛ 2d 
 

âUWýáB - A 

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

@ü) i) N2 < NH3 Bóáa PåâýIý[ WýóáÀýá[ <Zá] QõëU@ü a *[ XáR 

YOá¼ôïíX 1.37 and 4.30 atm liter2 Mole2ñ *bÙÿ SáOÞ@üó UóáAóá 

@ü[ 

(5) 



ii) í@üáR NýáSXá¼áZ bÙÿíOR #Rå|üâ] #á[ rms BâNýïíUB 270C 

NýáSXá¼áZ âXïíOR #Rå|üâ][ rms BâNýïíUB aXáR bïíUñ 

iii)  #áP^Þ Bóáïía[ PåâýIý îUâ^tËýó í]Añ         2+2+1 

A) i) BCl3 *@üâýIý ]åbÙÿa #óáâaKý â@üÿwŸ PCl3 ]åbÙÿa #óáâaKý *UÛ 

¤üá[@ü KÙýWýZ âbaáïíU @üáG @üïí[ñ UóáAóá @ü[ñ 

 ii) NH3 *@üâýIý NýãUõ ¤üá[@ü â@üÿwŸ  NF3 *[ í@üáR ¤üá[QXÞ íRbÙÿ ñ 

UóáAóá @ü[ñ 

iii)  Borderline #óáâaKý â@ü?           2+2+1 

B) i) bábÙÿïíKøýáïíGR S[XáRå UMÞáâ][ SóáaR âaâ[ïíG[ S÷OX í[Aá[ 

Ný[§ÿ îPCÞó âRMÞZ @ü[ñ 

ii) yƒÿáZã @ü¤üSO U]ïíNý @üã íUáïíHüá? íUáïí[[ Nýºýš #Råaáïí[  *[ 

UóáAóá @ü[ñ 

iii) 3d #UÞábÙÿýIýáïí] @üNý|üâ] í[âKýZá] íRáKý  [ïíZïíýFý?     2+2+1 

C) i) ïíXýIýáXáâ[GX â@ü? *@üâýIý KÙýPáb[M Pá<ñ 

 ii) R ]óá@üâýIý@ü #óáâaïíKý[ âTüaá[ S÷ïíG@ü^R #Û@üR @ü[ñ 

iii)HOOC-(CHOH)3-COOH *[ @üNý@ü|üâ] #ábÙÿíaáXá[ 

aÇüUñ                      2+2+1 

Dü)  i)  âRx…â]âANý íYðB|üâ][ R/ S aáïíO RáX@ü[M  @ü[ñ 

 

ii) íUïí³áâZ@ü #óáâaKý *UÛ aóáâ]aábÙÿâ]@ü #óáâaKý #óáâaâKýâýIý[ 

Nåý]Rá @ü[ñ                   3+2 

ýEý) i) #áP^Þ Bóáïía[ GRó 21

3
PV mnc  aXã@ü[MâýIý KÙýSSáPR @üïí[á, 

íYAáïíR UóUbìNý âýEýbô|üâ] âRG âRG îUâ^tËýó âRïíPÞ^ @üïí[ñ  

ii) Xóá£<ïíZïí][ BâNý UmýIýïíR[ GRó BáâMâNý@ü aæ¼âýIý í]Añ 

                   3+2 

âUWýáB - B 

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

@ü)  i) âRx…â]âANý íYðB|üâ][ E/Z RáX@ü[M  @ü[ñ 

 

 

 

ii) âKýTüá[âmýIýïíZâýIýÛ < í]ïíWýâ]Û ÿPùáU@ü â@ü? KÙýPáb[M Pá<ñ  

iii) âRx…â]âANý íYðB|üâ]ïí@ü #óáí[áïíXâýIý@ü,  RR#óáí[áïíXâýIý@ü ïíUÛ 

#óáâmýIý#óáí[áïíXâýIý@ü âbaáïíU âýEýâbôNý @ü[ñ 

 

 N 
| 

H 

(6) (7) 

NH2 

COOH 

H3C H 

O

CH3 

CHO 

H 

Ph 

Cl Cl 

H 

D 

H 

H 

D 

Br 

I 

Cl 

H 



iv) *@üâýIý bÙÿâ]@üýIøýïíR[ bábÙÿKøýïíGïíR[ S÷OX @ü¤üSO íOïí@ü NçýNýãZ 

@ü¤üSïíO yƒÿáRáÿw‚[ïíR bábÙÿïíKøýáïíGïíR[ UóáaáQÞ ^Ný@ü[á @üNý 

UáKòýïíU?      3+2+3+2
 

A)  i) G]ãZ ÿPùUïíM âRx…â]âANý íYðB|üâ][  ¤üá[@üãZNýá[ ¼ôX UóáAóá 

ab í]ïíAáñ  

3 2 3 2 3 3; ( ) ;( )CH NH CH NH CH N  

ii) *@üâýIý bábÙÿKøýïíGR S[XáRå[ ýEýNåýOÞ @ü¤üSO íOïí@ü âk‡NýãZ 

@ü¤üSïíO[ #URXïíR[ S÷â¼ôZá[ aÛâr‰tËý Ný[ïí§ÿ[ îPCÞó @üNý bïíU? 

iii) HCl Bóáïía[ WýóáÀýá[ <Zá] QõëU@ü|üâ][ XáR YOá¼ôïíX 

a=3.67 atm L2mol-2 <  b=4.08cm3 ñ HCl Bóáïía[ aÛ@üýIý 

QõëU@ü |üâ][ XáRâRMÞZ @ü[ (Pc Vc and Tc). 

iv) ïín‰R ïíSá]á[ábÙÿG ]ábÙÿýIý U]ïíNý â@ü íUáïíHüá?  KÙýPáb[M Pá<ñ

       3+2+3+2 

                                                              

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

 

 

 

 

  

 

 

 

 
 
 

(8) 


