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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2020, held in 2021

CEMHGECO01T/CEMGCORO01T-CHEMISTRY (GE1/DSC1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. &Nfee T 0Z 7T QT ST e T
Candidates should answer in their own words AT e IR I TG AT N
and adhere to the word limit as practicable. Geq e 291

All symbols are of usual significance.

SECTION-A
e+
Answer any four questions taking one from each unit
UNIT-I

1. (a) (i) State the postulate of quantization of angular momentum in Bohr’s theory of 2+2
atomic structure and its importance.

@I ANARE soTered (1T SRR @RI Tice el Srag
E R GF ST G IR

(i1) Mention the demerits of Bohr’s theory of atomic structure.
@I ARRE sloTored SPIwey Srad FE! |
(b) What is Hund's rule? Write down the electronic configuration of Mn*" ion. 1+1

TG-9F @6 & 9 Mn2* SIa-97 23 [ ETedl

2. (a) (1) Determine the possible values of all four quantum numbers of an electron in 2+2
4s orbital (4s").

4s TP SRES Q6 FIER (4s') BRI TRy RGN SR M 7 Tt

(i) When two electrons are present in 4s orbital (4s”), which quantum number
would be different for the two electrons and why?

4s THCS T4 Y6 BEEA I (4s7), GTHGE FIF RGN IR A 2T

vfod & for 2@ @R @& 2
(b) State the limitations of Aufbau principle. 2
S e sprepfel Trad Tl
UNIT-II
3. (a) Discuss the position of hydrogen atom in the periodic table. 2
T ARACS QGG SRE T S I |
(b) The first ionization energy of nitrogen is greater than that of oxygen. Explain. 2

TNCRICTR AT S =& S oo wigs | A FEt
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4.

(a) Distinguish between electron affinity and electronegativity with proper example.
ToTE TMIZAenTE 3R SIIG R SR AeSRFe N AL |

(b) Arrange the following ions in order of increasing ionic radius giving proper
reasons:

ffeiie STaelcs sar e Them Mess
Br-, I", Na*, H*

UNIT-III

. (a) Discuss about the Lewis acidity of BCl;.

BCl;-&3 53 SNfES] 79I S Sl |
(b) Which one is a stronger Lewis base NH3; or MesN? — Explain.
NH; € Me;N-&3 () (I SIqed 523 517 9 P11 I

(c) Briefly discuss about the Lux-Flood concept of acids and bases.
H @ FFIF TS AH-FC GReNT FCTCH S I |

(a) Explain the terms conjugate acid and conjugate base with one example of each.
2lfoba G Trizae TR SRS O 3R SGIA I Ie70 & QI @Il |

(b) The equilibrium constant for the following reaction is less than unity (K <1).
Explain on the basis of HSAB concept.

fomfafe ffEmba A @ I S S F3 (K < 1)1 HSAB 915 € 9 ©(§d
AR I FCA
Hg,l, +2LiF = 2HgF +2Lil

UNIT-1V

(a) Identify the oxidant and reductant species in the following reaction with proper
explanation calculating the oxidation number:

faafeiRe RfFnee e ¢ Rors *midalts Biee @, @t wa & s@
Toige 1T @wis )

Na;SO; + K;CryO7 — NapSO4 + Cry(SO4)3

(b) Calculate the equivalent weight of K,Cr,0O7 in acid medium (formula weight of
KzCI‘zO7 1S 2942)

SfEF MW KoCrr07 -43 GoE O fef St (K, Cr,07-89 SRES €6+ 294.2)1

(a) Mention the oxidation numbers of sulfur in the following:
H,SO4, H,S, S (element), Na,SO4
fasfeiRe smidefics Aerrcem e k b s
H,SO04, HoS, S (GT%), NaySO,
(b) Balance the following redox reaction by ion-electron method:
S[H-2(eTE “l@iere wIbd [RIGA et Sl (SES o)
Cr,07° + S0, — Cr'" + S04* (in acid medium)
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SECTION-B
er-4
Answer any four questions taking one from each unit
UNIT-I
9. (a) Explain the stability of the following carbocations:
fasfere sicdieibrmefm =l S s
Me;C*, Me,HC', Ph-CH}

(b) Explain with suitable example what you mean by homolytic and heterolytic
cleavage of bonds.

e Trizae RMI-AEhE @R @OE-EhE @A fmee w@ie [ @i
O I

10.(a) Which one is a stronger nucleophile NH; or NH; ? — Explain.

NH; € NH; -49 W& (P10 Siged erspezide ¢ — il Tl

(b) Draw the possible resonating structures of phenoxide ion.

AT SR GF AGI e -Sriee S92 o Sl

UNIT-II
11.(a) Explain with example: enantiomerism and diastereomerism.

TR I FCRAIe daieeIReT @R fErbiersiem )

(b) What is center of symmetry? Draw the structure of an organic molecule having
this symmetry element.

efoay 7 & ¢ @b ek SigFhe o Sl AR W 92 elfoAsy Soqmiam
TS |

12.(a) Designate the R/S centers in the following compounds.
i [@eiefie R/S @@alEns Hize el
Me Ph

and
Cl Ph H Me

Me Br

(b) Draw the structures of S-2-chlorobutane and Z-2-butene.

S-2-FRRTE ¢ Z-2-RTHa-aa oo o=l Tl

UNIT-III

13.(a) Discuss about the Saytzeff elimination with suitable example.

TG TRIZAPTR. GIOISTE S IFAE S S |
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(b)

14.(a)

(b)

15.(a)

(b)

An antiperiplanar transition state in E2 mechanism favors the reaction. Justify or
contradict.

E2 RiG it woite =i (transition state) afSroifRznam son Rfem sice
FRTS | ] &S &1 AN FCA |

Sn1 reaction yields racemic mixture. Justify or contradict with suitable
mechanism.

Sn1 i cwe @i [ tofl =1 [ @it siegais Trrel eforive w9l
ITNCETDT S

The reaction rate for E1 is influenced only by the concentration of alkyl halide
while that for E2 the rate is influenced by the concentrations of alkyl halide and
the base. — Explain.

E1 &7 27 vy wiefee eigs-«3 sivced 71 e s, e B2 [Rfgaw 2
SERFE AIZT @R I TSR Nored 82 eq T — 1 I

UNIT-1V
Write short note on Wurtz reaction.
e Bl @1l T6w [RiG (Wurtz reaction) |

Catalytic hydrogenation of alkenes results in syn-addition. Explain.

GHFCAR TR0 RI2EIEI RiFce a-)eaew 231 il FE1

(c) Convert trans-2-butene to cis-2-butene.

Foled s G-2-Re @ Frr-2-R[keba)

16.(a) Write a short note on Markownikoff’s addition (with mechanism).

(b)

R Bl @cdls NFe e e (Ridl @) |

Predict the products of ozonolysis of 2-methyl pentene.

2-fAEe (oreioa-«3 eEat=tm i [Riemere smidefs @t

(c) Identify A and B in the following reaction scheme

1105

fa=faiie R e/ig A @R B-@& 79ie F@i

KMHO4
alk
( ) > A NaIO4 > B

»

RzC = CR’z

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer Script.




