
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

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

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

(CCFUP : NEP) 

[4 Years UG Programme] 

CHEMISTRY 
PAPER: UG/I/CHEM/4/MI-IT 

[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. Give the electronic configuration of Cu+ (atomic no. 29). 

b. Distinguish between Orbit and Orbital. 

c. Write two limitations of Bohr’s theory. 

d. In between 2PhCH


 and 23CH CH


 which one is the more stable 

carbocation? 

e. Which one is a stronger Lewis acid in between BF3 and BCl3? – 

Explain. 



f. Identify the arometic, non-aromatic and anti-arometic 

compounds from the given structures -  

 

 

 

g. Calculate the root mean square velocity of nitrogen (N2) at 300 

K. Use the molecular mass of nitrogen (N2) as 28g/mol. 

h. Calculate the pressure exerted by 1 mole of an ideal gas at a 

temperature of 300k occupying a volume of 22.4L using R= 

0.082L.atm.K-1.mol-1 and ideal gas equation PV=nRT. 

 

Group B 

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

a. i) Find out the radius of first Bohr orbit of He+ ion? Given the 

first Bohr orbit of H – atom is 0.529Å. 

ii) Explain the Pauli’s Exclusion principle.   3+2 

b. i) “NH4Cl behaves as acid in liquid NH3” explain. 

ii) What do you mean by symbiosis?    3+2 

c. i) Compare the acidity of benzoic acid anbd Para-nitrobenzoic 

acid. 

ii) Arrange the following radicals in their stability order 3+2 

 

d. i) Write the R/S configuration of the following compounds: 

 

 

 

 

ii) Write the conditions of optical activity for a compound. 

iii) Which one is the achiral Carbon in Iodohexane?         2+2+1 

e. i) Calculate the most probable speed (Cmp) for 1gm mole of 

chlorine gas at 270C and 800 mm pressure. 

ii) Write the characteristics of Ideal gas.   3+2 

f. i) Write the Van der Waals equation and describe each term. 

ii) Calculate the ratio of the number of collisions per second at 

the wall of a container by H2 and Ne gas molecules kept at the 

same volume and temperature. 

iii) A gas initially in a 5L piston with as pressure of 1atm. What 

is the new volume if the pressure changes to 3.5 atm by moving 

the piston down?             1+2+2 

Group C 

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

a. i) Arrange the following compounds in increasing order based 

on pKa and provide an explanation. 

(3) (2) 

H3C 

HO

H 

Br 

| | | | | 

CH3C

OH

H COOH

CH3ĊH2,        ĊH2, (CH3)3Ċ 



2 2 2 3F H C COOH Cl H C COOH Br H C COOH H C COOH      
 

ii) Determine the four quantum number of 3P1 electron. 

iii) Write the schrodinger wave equation. What is the 

significance of  . 

iv) Write the Hund’s rule and Explain.      2+2+3+3 

 

b. i) What do you mean by compressibility factor (z) of a gas? 

Find out the value of 
c c

RTc

PV
for real gas obeying Van der Waals 

equation. 

ii) Establish Van-der Waals equation for n mole real. 

iii) What is Boyle’s temperature? 

iv) Identify optically active and optically inactive compounds 

from the structures given below:         
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COOH 

H 

H 
OH 
OH 

COOH 

COOH 

OH 

HOOC 
H 
H 

OH 

COOH 

H 

Br 
OH 
Br 

COOH 

COOH 

H 

Br 
Br 
H 

COOH 

(4) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

U§ÿáRåUáP 

âUWýáB - @ü 

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

@ü) Cu+  (Sá[XáMâU@ü ¼ôXá¥ý 29) *[ bÙÿí]@üýIøýR âURóáa í]ïíAáñ 

A) @ü¤ü < @ü¤üïí@ü[ SáOÞ@üó @üïí[áñ 

B) íUá[ Nýïíºýš[ PåâýIý aãXáUk„ýNýá í]ïíAáñ 

C) 2PhC H


 < 23CH CH


 Ný[] *[ XïíQó í@üáR âýIý #âQ@ü yƒÿáZã 

@üáïíUáÞ@üóáýIýáZR? 

D) BF3 < BCl3 *[ XïíQó í@üáRâýIý #âQ@ü ^âºýô^á]ã ]åbÙÿa #ÿx‰? 

UóáAóá @üïí[áñ 

E) #óáí[áïíXâýIý@ü, RR#óáí[áïíXâýIý@ü *UÛ #óáâmýIý#óáí[áïíXâýIý@ü 

âbaáïíU âýEýâbôNý @ü[ñ  

 

 

ýFý) N2BKòý UBÞXæïí][ UBÞïíUB BMRá @ü[ 300 K. KÙýz×NýáZñ íP<Zá 

#áíýFý N2 *[ #áMâU@ü Wý[  28g/mol. 

G)   300 K. KÙýz×NýáZ 1 íXá] #áP^Þ Bóáïía[ #áZNýR 22.4 â] bïí], 

BóáaâýIý @üNý ýEýáS KÙýÖSáPR @ü[ïíUñ 

(5) 



âUWýáB - A 

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

@ü)  i) He+ #áZïíR[ S÷OX íUá[ UóáaáQÞ âRMÞZ @üïí[á YAR íP<Zá  

#áíýFý[ íY H  S[XáRå[ S÷OX íUá[ UóáaáQÞ b] 0.529Å  

ii) SáKÙýâ][ #SUGÞR RãâNýâýIý UóáAóá @üïí[áñ               3+2 

A) i) “Ný[] #óáâXâRZáïíNý NH4Cl #óáâaKý âbaáïíU @üáG @üïí[ñ”  

UóáAóá @üïí[áñ 

ii) âaXUáïíZáâaa @üã?                 3+2 

B) i) íUïí³áâZ@ü #óáâaKý < Sóá[á RábïíÙÿýIøýá íUïí³áâZ@ü #óáâaïíKý[ 

#ÿx‰ïíNÿšÿ[ Nåý]Rá @üïí[áñ 

ii) âRx…â]âANý Xæ]@ü |üâ]ïí@ü NýáïíP[ yƒÿáZãïíNÿšÿ[ ¼ôïíX aáGá<: 

        3+2 

 

C) i) âRx…â]âANý íYðB|üâ][ R/S @üRâTüBáïí[^R âRMÞZ @üïí[áñ 

 

 

 

 

 ii) ü*@üâýIý íYðïíB[ #áí]á@ü aâ¼ôZ b<Zá[ ^NýáU]ã|üâ] í]ïíAá 

iii)  2-#áïíZáïíKýáïíbïí£ïíR[ *[ #S÷âNýaX @üáUÞR í@üáRâýIý? 

             2+2+1 

D) i)  *@ü B÷áX íXá] íýc‰ýáâ[R Bóáïía[ í¤üïí¼ 270C NýáSXá¼áZ *UÛ 

800 mm ýEýáïíS #Rå|üâ][ aïíUáÞfEý aÇüáUó íUB BMRá @üïí[áñ 

ii) #áP^Þ Bóáïía[ îUâ^tËýó|üâ] í]Añ               3+2 

E) i) WýóáÀýá[ <Zá]a aXã@ü[MâýIý â]A *UÛ S÷ïíNýó@üâýIý âýEýïíbô[ 

NýáÖSYÞ â]Añ  

ii)  *@übÙÿ KÙýz×Nýá < ýEýáïíS H2 *UÛ Ne Bóáïía[ collisions 

number / second *[ #RåSáNý âRMÞZ @üïí[áñ   

iii) *@üâýIý Bóáïía[ S÷áOâX@ü WýáïíU* 1atm ýEýáïíS 5L #áZNýïíR[ 

âSuIýR #áíýFý YâP ýEýáS UáâKòýïíZ 3.5 atm @ü[á bZ NýïíU BóáaâýIý[ 

#áZNýR @üNý bïíUñ             1+2+2 

 

âUWýáB - B 

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

@ü)  i) ïâRïíýEý[ íYðB|üâ]ïí@ü pKa KÙýk„Þý¼ôïíX aáGá< *UÛ UóáAóá @üïí[áñ                                       

2 2 2 3F H C COOH Cl H C COOH Br H C COOH H C COOH                   

ii) 3P1 bÙÿïí]@üýIøýïíR[ UMÞRá[ GRó ýEýá[âýIý í@üáZámýIýáX aÛAóá[ XáR 

âRMÞZ @üïí[áñ 

CH3C 

OH

H 

Br 

| | | | | 

CH3C 

OH

H COOH 

(6) (7) 

CH3ĊH2,        ĊH2, (CH3)3Ċ 



iii) ïíyöÿáâKý³á[ *[ Ný[§ÿ  aXã@ü[MâýIý í]ïíAáñ *[ |ü[ëNÿšÿ 

@üã? 

iv) {ïíÀý[ aæ¼âýIý í]ïíAá < UóáAóá @üïí[áñ  2+2+3+3
 

 

Aü)  i) í@üáR Bóáïía[ aÛïí@üáýEýR^ã]Nýá |üM@ü (z) U]ïíNý @üã íUáHü? 

WýóáRKýá[ <Zá] aXã@ü[M íXïíR ýEýïí] *[ìS *@üâýIý Uáy‚U Bóáïía[ 

í¤üïí¼ 
c c

RTc

PV
 *[ XáR âRMÞZ @üïí[áñ 

ii) n ïíXá] S÷@çüNý Bóáïía[ WýóáÀýá[ <Záïí][ aXã@ü[MâýIý  S÷âNýÌýá 

@üïí[áñ 

iii) UïíZ] NýáSXá¼á @üã?       

iv) âRïíýEý[ íYðB|üâ][ #áïí]á@ü aâ¼ôZNýá âRQÞá[M  @ü[ñ  
 

 

 

 

 

 

 

 

3+3+2+2 
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