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WEST BENGAL STATE UNIVERSITY e
B.Sc. Honours/Programme st Semester Examination, 2022-23
CEMHGEC01T/CEMGCORO01T-CHEMISTRY (GE1/DSC1)
Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. ST A 7477 7 e T e 7
Candidates should answer in their own words SHAFcea farera SR 7o 7T AN Tl
and adhere to the word limit as practicable. 87 face 2271
All symbols are of usual significance.
SECTION-A
Rotl-3
Answer any four questions taking one from cach unit
UNIT-I
1. (a) Explain with example Pauli’s Exclusion Principle. Write the electronic arrangement 212

of Cr**and Fe?*.

sefe Sofdei Ao Trizaehie 4 Fl 1 Cr’* @R Fe?* -3 G Rae @a
(b) Mention the demerits of Bohr’s theory of atomic structure. : )
R AR Torgd Sty Srad Sl | '

2. (a) What are quantum numbers? Determine the possible values of all four quantum 142
numbers of an electron in 4s orbital (4s').

CETION Wt 5 9 4s FHE W W0 IR (4s') iR TG @RS RYE
T fAdfa s

(b) Find out the expression for radius of the n-th Bohr orbit. | o 3
7-oF @ FCFa Jricda 7 e e

UNIT-II
3. (a) Distinguish between electron affinity and electronegativity with proper example. 2
ST TRIZAIZ FEE TG @R Of%R Ao s~ Tl
(b) Arrange the following species in increasing order of size (Give reasons): 2

FRTTR FIRETH SR S FaFiReske Aetes
Mg*", Na*, 0>, [~

4. (a) How does ionisation potential vary along a group in the periodic table? 2
ofife sttfive @@t e TR Fera sAedm foq Afkafss 2 ¢
(b) Discuss the position of hydrogen in the periodic table. 2

ity Aafdre YRGS SR SREA s w0 |
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5. (a) State Lewis concept of acid and base with suitable cxample. ”‘Qx ___?{_,f
TRIzA LA FReE O ¢ i AT fige el "

(b) Arrange the following oxoacids in order of their acid strength and cxplain.
e SERBTeRE SIfiwe SHFIE AEls @R Il Tl
H3P04 . H}PO_@, l'l3P02

" 242
6. (a) What do you mean by conjugate acid and bases? Explain with the help of the

following reaction.
R o @ i e o Q@I FaRiRS e e aft T e

NH,OH + HCl = NH,Cl + H,0
(b) Why is the complexing ability of halide (F~,CI7,Br~,I7) ions towards AP* is just
reverse that of Hg**?
APt SN, YIRS SRER (F-, CI-, Brr, 1) e wfoet (il o ool He?'

J (919 0 @

UNIT-IV
7. (a) What are redox indicators? Give example.
wRd-fRaee [Roeis i 2 Swiggdt miel
(b) Mention the oxidation numbers of sulphur in the following. 2
frfEle smdsfre AeeE wRd =1 iz T
H,SO,, H,S, S (clement), Na,SO,

1+1

8. (a) Calculate the equivalent weight of K,Cr,0, in acid medium (Mol. weight of 2
K,Cr,0, = M)
wifES MG K,Cr, 0, 49 TFeH sm Tl (K,Cr,0, -9 e e = M)

(b) Balance the following equation by oxidation number method. 2
Tl TR Aafore fEfaie Feweba et fRura
MnO, + HCIl - MnCl, +Cl, + H,0

SECTION-B
Reiat-4
Answer any four questions taking one from each unit
UNIT-I
9. (a) Compare the basic strength of the following compounds: 2
R @ 1o FRAT ol go Sl
CH,CH,CH(F)CH,NH, and CH,CH,CH(CH;)CH,NH,
(b) Draw the resonating structures of acrylic acid (CH, =CH-COOH) 2
SieIaRE ST (CH, =CH-COOH)FR™F&{"e @bt eTeal
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10.(a) Arrange the following carbocations in order of increasing stability with reason. 2

IRV TRAM ften TR Rie 2Micg Siem ot |

® ® ‘9 4
I 1 11 v

(b) Classify the following compounds as nucleophiles and electrophiles. 2

A3 AT Jremareize aa Fefrerizs R @ v
H,O, AICI,, Br,, NH,

UNIT-II
11.(a) What is plane of symmetry? Explain with an example. 2
&Sy w7 ¢ Bwrgget ANt i S|
(b) Show E- and Z- isomers of 2-hexene. 2
2-RRA-99 B~ Z-iREHNE (et |
(c) Identify enantiomer or diastereomer relationship in the following pair of isomers. 1

oA (G FI (qof 7H7 T GRARISTIT ST TGRS T e Il

OH OH

CHO CHO

12.(a) Write down the Fischer projection formula for CH;CH(OH)CH(Br)CH, and find 3

out R/S configurational descriptors of the stereocenters in the formula you have
drawn.

CH,CH(OH)CH(Br)CH, (R=ifta Rt wferes @ieal axk (orie wifwe oo Bifae
FofaerrBIEa R/S Fis@sd el

(b) Draw the structures of S-2-Chlorobutane and Z-2-butene. 2
S-2-@IEIRSEH 8 Z-2-REba-97 o157 wEa el

UNIT-III
13.(a) Syl reaction yields racemic mixture. Justify or contradict with suitable mechanism. 2
s, | R cwoa i fed o =01 Rt @ TR et efertin e
FAICAIOA TN
(b) Explain Sy2 reaction with examples. 9
TRIZATHZ S 2 reaction I S
14.(a) Rate of E2 reactions are dependent on concentration of base. Explain with a suitable )

example.
E2 R 21 Siaed 9h0ed Ooa fred o1 @3fb $oige SHRae R il <l
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(b) Predict the major product of the following reaction with proper cxplanation. l% 12BRARY 2|

frfRe Rigufe gy [iwiets smid [ ©f Flhepr a0 w0 e =
OH Y o -__,;;:ff

I | H, Conc H,S04
H—C—C—C—CH; ———

CH; CHs

UNIT-1V

15.(a) What is Grignard reagent? How will you prepare CH,CH, from a suitable Grignard 142
reagent?
8ot et 1 9 @@l Soiges e fewiess 9= 9 feeia CH,CH, (@ eree
WY
(b) Predict compounds A, B, C and D 4
A, B, C & D @olaf & 7 el

H +
H;C—C=C—CH; O, >A 0 »B + C—2D

16.(a) Write short note on — Hydroboration oxidation reaction. 3

R B! (03 — @I wfgreH Rid
(b) How will you prepare the following? 2+2

(i) Ethane from ethylbromide
(i) 2-Butyne from acetyline
Apaef o fFelk ege FaE@
() ATV (AF A

(i) bl i 2-REsiEn
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2021-22

CEMHGECO01T/CEMGCORO01T-CHEMISTRY (GE1/DSC1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. &Nfee T 0Z 75 QT ST e T
Candidates should answer in their own words AT e IR I TS TN 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) Write Bohr’s equation regarding energy of an electron of hydrogen atom and 2+2

explain the terms involved. How was Bohr’s atomic model modified by
Somerfield’s theory?

QIZWICEH TN R *If& FifFe @R-a7 ATl @l @k o f[fen smafer
I FE@ | RS PR [9-97 OG0 FRENGT FE 9

(b) Write the electronic configuration of an element with atomic number 29 and hence 1+1
predict the position of the element in the periodic table.

29 SRMENERME (R e [ @ sffice @3 s ot @t

2. (a) Write Aufbau Principle and write the four quantum numbers for the outermost 2+2
electron of Cr-atom.

SCFAG-q MO @0t @3 Cr 2R 74232 FEFaE B @RIFBIN R @0 |

(b) Calculate the wave number of radiation absorbed when an electron jumps from first 2
Bohr orbit to second Bohr orbit in a hydrogen atom.
[Rydberg constant = 109700 cm ']

IRWIT 2R 2 @ FF (AT o @ FCF G0 EPAR ZASIG o
R e s faefa et [eaist 99 R = 109700 cm™']

UNIT-II
3. (a) Discuss the position of noble gases in the periodic table. 2
“RiEEfice @I simeftm SREm b FE |
(b) Compare the first ionization potential of Na and Mg. 2

Na @R Mg-a3 &% SRareds [eq A geiel T |
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4. (a) With proper explanation write the increasing order of ionic radii for the following
species:
FRETZ GFAIE ST FPNE PN
N*, 0, F,Na'
(b) What is electronegativity? Arrange the following elements with increasing order of
electronegativity:
F, Cl, Br, I

SEEAETGIT [ ¢ e (ereflens Twrdm TE@Eeiiel s Aeme:
F, CL Br, I

o Lo

fafeTiie SeefeEe Aeles

UNIT-III

5. (a) State Bronsted and Lowry concept of acids and bases with examples.
TR JACET @R ANSRE SIFTG Fieaite [KIe Tl

(b) Following Lux-Flood concept identify the acid and base in the equation below.

HAH-FIC TP [THETRE AT OH € FIFHE AE IR
CaO +8Si0, =CaSiO,

(c) Give conjugate acids and bases of the following:
[CEGIRSIGERDETRCER KRG RN G
H,COs , NH,CONH, , HSO,, H,O

6. (a) Water acts as Lewis acid and Lewis base. Explain.
T I8 SIS W3R 2 WK TOI2 F& IR | P I
(b) Arrange the following hydracids in order of their acid-strength and explain.
e 2uiboelite SfiTor ENPIE Aele 8 P I
HF, HCI, HBr, HI

(c) What do you mean by ‘levelling effect’?
@ISR TS 6700 B QIR 9

UNIT-1V

7. (a) Balance the following reactions using lon electron method.

e ammfas RSl ST 2Eae smfore Fet [Jui Tt
KMnO4 + H>SO4 + (COOH)Q — K»,SO4 + MnSO4 + H,O + COQT

(b) Calculate the oxidation number of: (i) I in H,IO;  and (ii) Fe in Fe(CO)s
Gigel 7 ofese e (i) HIO0 @eiibre 1@ @3k (ii) Fe(CO)s (Aoibre Fe @71

8. (a) Balance the following reactions using oxidation number method.

qea arafas w6t e Wt smfore wwet [Jae St
I, +Na,S,0, = Nal+ Na,S,O,

(b) Calculate the equivalent weight of KMnOs in acid medium considering the
molecular weight of KMnO4 = m.

KMnO, 47 S4RE €&« = m 4(F, SRS NLest KMnO, @ QeiFeld sl Sl |
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SECTION-B
etat-4

Answer any four questions taking one from each unit

UNIT-I
9. (a) Why C2-C3 bond length is shorter in propene than in propane? 2
CEIIToM @7 (BT &Pt C2-C3 TS ) T (5 2

@ @
(b) Compare the stabilities of (CH,),C and MeCHEt with reasons. 2

@ @
PRGNS (CH,), C @<k MeC HEt -9 ZITg ol el |

(S] o
10.(a) Compare the stabilities of CH, CH, and PhCH, with reasons. 2
(S} (S]
FlaeREAY CH, CH, 43 PhCH, -49 ZTg geiell Sl

(b) Define electrophile and nucleophile with examples. 2
TN BETEIFIZE G O ewige-«g 7kl wie |

UNIT-1I

11.(a) What is chiral center? How many chiral centers are there in meso-2,3- 3
dichlorobutane? Is this molecule chiral? If not, why?

Jieae [ & 9 @EN-2,3-UR@ERenE 30 F2ae /M oeg 2 92 w9t &
AT 9 I N T & 9

(b) Write down the Fischer and Newman projection formulae of meso-2,3- 2
dihydroxybutane.

o

-2, 3-TI3 3T HRCGER i 8 e Sfers wwe @1l

12.(a) Write down the structures of 3
(1) R-2-bromobutane, (i) E-2-pentene, (ii1) D-glyceraldehyde.
RNGACNGIAH
(i) R-2-@ICNRSC5, (i) E-2-¢71F%, (i) D-faraEfeaize)
(b) D and L-tartaric acid are optically active but meso-tartaric acid is optically inactive. 2
— Explain.
D ¢k L-GiEiRe =rife wiens e e G-tk st siere sew w3
— 1T A
UNIT-III
13.(a) Write short note on Hofmann elimination. 2
T ST~ To R BIpt @Al
(b) Between Sy1 and Sn2 reactions whose rate depends on the concentration of 2

nucleophile? — Why?
Syl @R Sy2 RfEia Wy @b 29 MerewizE sivrga Soe fAea @ 2 — @ 9

1105 3 Turn Over
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14.(a) Which of the following Sx1 reactions would you expect to take place more rapidly?
Explain.

57 Sy RiFeEm T @D SRe T 963 e Qi Sl Sl 9 i< wie)
(1) (CH3);C-I + CH;0H — (CH;3);COCH; + HI
(11) (CH;3);C-Cl + CH;0H — (CH;3);COCH; + HCI

(b) Explain E2 reaction with examples.

Twizaez B2 R[fe i 6@

UNIT-1V

15.(a) Predict the major product of the following reaction and explain your choice.
e Rfeboe Seem 341 Ridwrers smidh & Hdwd s ax com sfeeva i
e |
CH,0OCH =CHCH, + HBr —»
(b) How will you prepare the following?
eaefs el awe 7 ¢

(i) Acetone from acetylene

(i) 2-Butyne from propane.
(¢) How will you prepare 2° alcohols from Grignard reagent?
falofIe e (I RFeita 2° SPECPIze] (o 9 9

16.(a) Write down the products in the following reactions:

e Rienefite Seoy smidaf @l
i. Hg(CH;COO0),

(I:H3 ii) NaBH,/NaOH

H3c—(|:— CH=CH,

CH; H,S0,
H,0
(b) What is ozonolysis? Give the name and structural formula of the compound which
on ozonolysis followed by hydrolysis gives acetone and propionaldehyde.

SRR & ¢ @ @6ifba Stz g WY [Retwed-aa 9 Shioe g
ARFIETTCRITT Ty T ©IF N € 915 FFS @I |

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.
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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. aNfe T 0Z A5 QT FiT 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 FH(E T4 YO @B AR (4s), COHE @ @R FRAF T S
vod &) foR 2@ @R & 2

(b) State the limitations of Aufbau principle. 2
SIS Sifed Sprrifel Srae 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

1105 1
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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)

1105 2
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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 |

1105 3
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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.
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B.Sc. Honours/Programme 1st Semester Examination, 2019
CEMHGECO01T/CEMGCORO01T-CHEMISTRY (GE1/DSC1)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate marks of question. 2Nf& T FZ Fe G 2T T [ B |
Candidates should answer in their own words AR e ©IIT TR T AT Tl

and adhere to the word limit as practicable. Beg fare 27/
All symbols are of usual significance.

SECTION-A
ett-=
Answer any four questions taking one from each unit
UNIT-I

1. (a) Find out the expression for radius of the n™ Bohr orbit. Why are these orbits 3+1

called ‘Stationary orbit’?
n-5% ([IF ICHA IR ARG [efy It @2 Fwafns 29 1 2 @4 2
(b) Write down the electronic configuration of an element with atomic number 24. 2

24 “Ay =z [AE (Teq 2eesa [t @

2. (b) Give the set of four values of quantum numbers that describes the electron in 3
3p-orbitals.
3p-FH(FA AEPACR I0AIF &) G RGN W[ W ot s
(b) The energy of an electron in 1* Bohr orbit is — 2.18 x 107'8J . Calculate energy of 3

the electron in 5% Bohr orbit.
o Q@R ICF AP G0 EFGEAET *MEF —2.18x 10718) O 6V ICF AF

FEhCR *Ife e e
UNIT-II
3. (a) Discuss the position of noble gases in the periodic table. 2
{3 AENCS A siTelers S e St
(b) Compare the first ionization potential of N and O. 2

AN RIS RS M FACATE gerell el N G O.

4. (a) What is electron affinity? Arrange the followings with increasing order of 2
electron affinity: Cl, Br, I.

FETREA WIS & ¢ FaREw 2ETRa e Sica etes Cl, Br, L.
(b) Arrange the following species in increasing order of size (Give reasons): 2
PP S SR opiica e efos srenes
Mg?*, Na*, O, F

1105
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UNIT-III r’?f ' ' \HH‘.I'.
5. (a) State Bronsted and Lowry concept of acids and bases with examples. |:|:  LIBRARY2+H) I|:|
Twizgepiz IEDT @R @R Wi g ARH fAge w0l Wy =)

(b) Arrange the following in order of increasing acidity: E\«& o5 ' _,;::fg

fAsfEiRe effe EwReNm wifyes) s solas T
H,P0O,, H,PO,, 1,PO,
6. (a) Explain why 242

(1) Agl; is stable but AgE; does not exist.

(i1) Water acts as Lewis acid and Lewis base.
M IR

() Agl; BT Y AgE -93 @It wf¥g (73

(if) & TR WG 4R 72 K Y2 O IS F |
(b) What do you mean by ‘levelling effect>? 2
ETTofer AFs e [ QIR 9

UNIT-1V
7. (a) Balance the following equation by oxidation number method: 2

TR WA Amfore AEfRe R wer [ st
MnO, + HCl - MnCl, + Cl, + H,0

(b) Calculate the equivalent weight of KMnO, in acid medium (molecular weight of 2
KMnO, = x).
TG NI KMnO, -4 QeiRFSR sl a1 (KMnO, -7 4@ 66 = x) |

8. (a) State the oxidation number of manganese in the following compounds: 2
fsfafie (@aafite WEmced SEeERA s
MnO,, MnSO,, KMnO,, K,MnO,
(b) Balance the following equation by ion-electron method: 2

G ZEFEA “afore fNEFRe A0 ATeiRY Feie
K,Cr,0, + FeSO, + H,S0, — Cr,(S0,), +K2804+Fe2(so W) + H,0

SECTION-B
fReis-2
Answer any four questions taking one from each unit
UNIT-I
9. (a) Using the concept of hyperconjugation find out which of the following
compounds will have higher electron density at the marked (*) carbon.
(CHy),C - CH = CH,  CH,(CH,),CH = (H,
QRAFEAGOMCT AR TRE T T Npx Ao e () Hizwe I
FERPEA TG (JA) A ?

(CHy,C-CH =CH,  CHy(CH,),CH = CH,

(3]
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(b) Find out electrophiles and nucleophiles from the following: ,.-;.’:F ;
BE, CH,0OH, C,H,SH, (CH,);N I|'||' 1z .
frsfiRie @stefm @b ZEcarizn ek b Fofrewes 7 W\
BE,, CH,0H, C,H,SH, (CH,),N "‘E.- .

[s] .
10.(2) Compare the stabilities of CH,CH, and C6F158H2 with reasons.

(8] o
CH,CH, 9% C4H;CH, -93 e geral Il |

(b) What is free redical? How are they produced?
Yo & ¢ @l e Seom 27 9

UNIT-1I
11.(a) Write down the structures of
(i) R-2-bromobutane
(i) E-2-pentene
(1i1) L-2-aminopropanoic acid
(b) What is plane of symmetry? Draw the plane of symmetry in meso-tartaric acid.

eif oy oo & ¢ TEN-0IbIfEE Sificed e et o« et

12.(a) What is a chiral centre? How many chiral centres are there in meso-2,3-
dibromobutane? Is this molecule chiral? If not, why?

TizAE B9 B 2 (IO11-2,3-CSREIRSEE b FiEae [ wig 2 @@ w9 &
FizamE o a1 =W @ 2
(b) Write down erythro and threo forms of CH;CH(OH)CH(Br)CH,.

CH,CH(OH)CH(Br)CH, (@f6a «ffrat 8 @ T 9l @

UNIT-III

13.(a) Write short note on Hofmann elimination.
w:fire Bl @TCs T SofaE |
(b) Compare the rate of hydrolysis of tertiary butyl chloride and tertiary butyl iodide.
SRR RT53e @RIZ G DAt REoIRe SIEICiEs-9a SUReeE-99 29-99

Qe FCAl

14.(a) Between E1 and E2 reactions whose rate depends on the concentration of base?
Why?
El @ E2 RfFae sy @It 29 FIed Moied $oF o7 36 ¢ 4 2
(b) Which of the following reactions will follow S,1 pathway and which will follow

S\2 pathway? Explain your answer.

(i) (CH;),C-Br—N2 ; (CcH;),C-OH

(ii) CH,CH,CH,CH,Br—~2°"_, CcH,CH,CH,CH,0H

Hio3 3 Tumn Over
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Tiesa Rigemefem @RB 5,1 ¢ @inf S,2 R SR F9@ ¢ come Tegie By
1 e || LTBRARY 2 )
(i) (CH,),C - Br—MOl_, (CH,) C - OH Ny
S g

(i) CH,CH,CH,CH,Br —NQLL_, CH,CH,CH,CH,0H —

UNIT-IV
15.(a) How will you distinguish the compounds chemically in the following pairs? 2+2
fefeiRe wivefies Rren ammafee st stk 336 o
(i) CH;~CH,~C=CH and CH,~C=C-CH,
(i1) CH;— f =CH—CHj; and CH,—CH,— (|2= CH,

CH3 ) CH3
(b) What is Grignard reagent? How will you prepare ethane using Grignard reagent? 1+2

fReIIE Rl & 2 329 I Rreis 30a ofgs 390 2

16.(a) Predict the products in the following reactions 2+2

() (CH,),C - CH = CH, —22 >
ii. H,O, / NaOH

i. (CH,COO), Hg

ii. NaBH,
NaOH

e RfgFefte Sem smidef @
-. B H6
(i) (CH,),C — CH = CH, —— -
ii. H,O, / NaOH
i. (CH,CO0), Hg

ii. NaBH,
NaOH

(b) How can you achieve the following transformations? 2+1
(i) CH,C = CH — CH,CH,CH,Br
‘(i) CH,C = CCH; — Z-2-butene
fferie wetieaef e oI 2
(i) CH,C = CH - CH,CH,CH,Br
(ii) CH,C = CCH,; —> Z-2-butene

(ii) CH, CH = CH,

(ii) CH, CH = CH,

X
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2018

LEMHGECOIT/CEMGCOROIT-CHEMISTRY (GE1/DSC1)

ATOMIC STRUCTURE, CHEMICAL PERIODICITY, ACIDS AND BASES, REDOX
REACTIONS, GENERAL ORGANIC CHEMISTRY & ALIPHATIC HYDROCARBONS

Time Allotted: 2 Hours Full Marks: 40
The jigures in the margin indicare full marks. 2feF FNF FE Yo 91‘73777 e ¥ i
Candidates should answer in their own words ' 1G] e ST T TGT HHIE
and adhere 10 the word limit as practicable. 8e P

Ail symbols are of usual significance.

SECTION-A
Answer Jour questions taking one from each unit
Unit-1
i. (a) State Bohr’s theory of hydrogen atom. What are its limitations? 2+1
AT 7 REF@ (@IEE 0glb 3671 31 97 Fwwae! & & 2
{b) What is Pauli’s exclusion principle? What is the elegtronic configuration of an 2+1]
element with atomic number 15?7
5o goen e & 2 15 R Tz [REE Tsbe Eeta [ @
2. (a) What are quantum numbers? Explain the significance of these quantum numbers. 142
RSN R & 9 G% @R SR SIee T T
(b) How was Bohr’s theory modified by Sommerfeld? >
CINRCES PO @R Ol FEANEA FEA ?
(c) State Hund’s rule. 1
TC&a @l g st
Unit-i1
3. (a) Discuss about the position of H-atom in periodic table. 2
S RS 2RO SEH S B
(b) In periodic table how ionisation erergy vary from left to right ir; a period? 2

st RS QBT AdEd AN RTE TR EAn od et Affafos 2@
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4. What is electronegativity? Arrange the following with increasing order of

electronegativity. Give reasons.

Sfee qerael B 7 FRe (TeefTe SRR Sfbe WSl FLIC eS| PR

IR T
Cl, I, Br, F.

Unit-TI1

(9]

5. (a) Arrange the following hydracids in order of their acid-strength and explain.
e aRutc et wiiEeern &3 SEHE e ¢ IRl S
HF, HCI, HBr and HIL

2 ) 3 . . P
(b) Mg* , Ca’™*, Al"® are found to occur in nature as their carbonates or oxides but

to

do not occur as sulphides. — Explain.
#fere Mg*?, Ca*2, A" (F OTwa S14CAB 41 w512 203 e T e MereiRe
f&3flCa #tea I [ — 41 e
(c) Following Lux-Flood concept identify the acid and base in the cquation below.
TG TorPR e slfeadfba @a o wrers F=e )
CaO +Si0, = CaSiO,

8]
+
897

6. (a) With suitable examples state Lewis concept of acid and base.
TrizaerTz R0 WE-FR el fige wnmn
(b) Give conjugate acids or bases of the following-
frafafosim owE o 4 Fref Ecr-
H,CO;, NH,CONH,, HSO,, H,O.

1S9

Unit-1V

7. (a) What are redox indicators? Give example. | +]
G- s o ¢ o Brrgaed w1e)

(b) State the oxidation number cf lodine in the following compounds: 2

frafefie Asefite QEMSER Saas T =il
HIO,, HIO,. HI and 1,.

[ 3]

(a) Calculate the equivalent weight of K>Cr:O7 in acid medium. (Mol. Wt of
K5>Cr-07=M).
W& T KoCra0, 99 €% SR &6 @@ (K,Cr,0, 92 =efee ¢ara = M)

oo

[§8]

(b) Balance the following equation by ion-clectron method. .
Nova avmafie [RiEul YrR-2EwE fafore Fueiedm S
KMnQ, + FeSO, +H,SO, —+ K,SO, +Fe,(SO,); + MnSO, +H,0.

(e
n
39}
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SECTION-B

Answer four questions taking one from each unit
Unit-1
9. (@) Wri / i i
(a) te down the resonating structures of p-nitrophenoxide ion. 2

p-TIRBICFAHET GRTAG S oiwreerie SKabefR @l

(b) What Lype of bond cleavage (homolytic or heterolytic) is involved in the 2
following reactions?
fefeie RiFmefite ammEts ¢ aormEbe w5 sreEe 1w @0 90 ?
()  CH,CH,Br+NaOH ——» CH,;CH,O0H +NaBr
. h
(i) CH, +Br,——>CH,Br+HBr.
10.(a) Arrange the following alkenes in the order of increasing stability. Explain your 3
answer.
fasfaie wefrsfce 2fices Sam sals | (ohi Serad Il 7S
A , _CHj
H;CCH,CH;CH =CH,, H,CCH, - C =CH,, CH,CH=C
e ? I ? ’ ~CH;
CH,
(b) Between BF; and NH; which one is an electrophile and which one Is a 1
nucleophile?
BF; @ NH;-94 (g (15 3T reida ¢ (i fHefmewrze ¢
Unit-II
1. Write down all the stereoisomers of 2,3-dichlorobutane. Indicate the enantiomeric 5
and the diastereoumeric pairs. Show the achiral stereoisomer.
2 3-SREERSGEE et FBRe=REMR @ axd g FERSEE @
cfsfacar e o s arezar FResReri cene
12.(a) Find out the element (s) of symmetry present in the following compounds. 2
e @esfics element of symmetry % #G11
"
H
q  H—C—oH (i) Bl e
| H B
H——(ll—OH
CH;
(b) Write down the Fischer and Newman projection formulac of meso-2,3- 2

dibromobutane.

-2, 3-SRENIRG G fera ¢ R8s sfers MIFse =
(¢) Give the Fischer projection formula of D-2-hydroxy propanoic acid.
D-2-Z3G e Wi fear aferse s @

Tum Over
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I3.

14.\5\

{b)

(b)

16.(a)

(b)

1105

Unit-111
Write down the rate equations for the following reactions. Bricfly explain your
LOSWCT
lasfEte fdamalsa o s ead @0 ol BEcaa A 119
M CHCHLCNLBr— NN ey e enyen

CH;y

|
o W NaOH -
(1) CH;- C -Cl——= »(CH,),C =CH,
vt | caon ) :
H;

CH

Predict the major product in the following reaction with explanation.

SaiaRe Riswtre Serm 3 Rigaers smie sz Sae @i

H CH;
! |
| |
CH;— € — € ~CH, L0,
N ! C,H;0H
CH; «l

Between Syl and SN2 reactions whose rate depends on the concentration of
nucleophile? — Why?

Sl € S\2 RiFar Ty Fiite 2R NelFewiEeEm sprge Soig fiea 9@ 9 — @A 7

Unit-IV

What is ozonolysis? Find the structure and name of the compound which on
ozonolysis followed by hydrolysis produces (CH3),CO and CH;CHO.

SRS & 2 @ @orbe crenfete @k WY KermeR w1 (CH,)LCO a3k
CH;CHO Teoiq 1 ©R 5139 FRIEE 8 F19 @l

Write note on - Markownikoff’s rule and peroxide effect.

Tk DRl (O] - R IRTed 38 @32 AR de[|

Carry out the following transformations:

fesfefae Afaeeaefa 5w we

() CH,CH=CH, ——» CH,CH,CH,O0H
(i) Acetylene ———s  2-butyne.

Write note on - Hydrcboration oxidation reaction.

K Pwe SR GO - QRS SiEee &)

X

2

[0

242
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(V5]



