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Candidates are required to give their answers in their own words
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Answer any five questions: 1x5=5
(a) Draw Andrew’s isotherms for CO, at T > T, and T < Tg.

(b) Write the relation between Boyle temperature and Inversion temperature of a gas.

(c) State the spontaneity criteria for an isolated system in terms of entropy.

(d) At 27 °C for equal volume of N, O, and CO,, which one has the maximum average velocity?

(e) For two 1st order reactions with rate constants k, and k; (k, > k;), plot concentration of

reactant vs. time in a single graph.
(f) How is the first law of thermodynamics applicable in Hess’s law?
(g) ‘Arrhenius A factor always have the same unit as the rate constant’ — Comment.

(h) Whether Joule-Thomson expansion is a reversible or irreversible process?

Answer any two of the following: 5%2=10
(a) (i) Establish the relation between mean free path of the gas molecules with T and P. 2
(i1) Calculate the root mean square deviation for O, at 27 °C. 3
(b) (i) Deduce the rate law for the following reaction mechanism: 2
ki
A, ‘—k_‘ 2A (fast)
-1
ka
A+B —=— P (slow)
.. . OH
(i1) Prove that for an ideal gas (W)T =0. 2
(i11) State the standard state for Iodine. 1
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(¢) (i) The heat of neutralization of HCN by NaOH is 2900 Cal. Calculate the heat of ionization

of 1 mole of HCN; given that heat of reaction of H +OH™ =H,0O is 13800 Cal. 2

(ii) The rate constant of a reaction is given by Ink = A —§+ cInT where A, B, C are
constants. Find the value of Activation energy for the reaction. 2

(i11) Find the dimension of reaction rate. 1

(d) (i) Transform van der Waal’s equation of state into cubic form. Plot van der Waal’s equation

in a P vs. V diagram for a fixed temperature. 2+1=3
(ii) Define turn-over number. 2
3. Answer any one question: 10x1=10
(a) (i) Show the equivalence of Clausius and Planck-Kelvin statement. 4
(i1) Consider the parallel reaction 3
A . ’
ko C

Here both the reactions are of 1st order and k; = 3k,.

If 60% decomposition of A takes place in 20 minutes find k; and k.

(iii) Transform 3-dimensional Maxwell’s speed distribution into kinetic energy distribution. 3
(b) (i) Write the thermodynamic equation of state involving Helmhlotz free energy. Derive the
corresponding Maxwell’s relation from that equation. 1+2=3

(i1) Calculate the average energy of N,O molecule using Equipartition Principle at high
temperature. 3

(iii)) Convert van der Waal’s equation of state into Virial form. 2

(iv) Find the t1 /5 of a zero order reaction. 2
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1. Answer any five questions: 1x5=5

& I FlE 2eid AR Teq wie g

(a) Compare C-H bond length of C,H, and C,H,.

C,H, 93k C,H, (Ts C—H I& O ool el |
(b) NHj; is Pyramidal but BCl; is planar. —Explain.

NH; faifie eigfen fg BCIl, Fwesi |—piyl S|

(c) State the oxidation numbers of the two chlorine atoms in Ca(OCI)CI.
Ca(OCNHCI et @ifd oz wfoa wiet wkay fFom wet |

(d) What is ‘Asymmetric C-atom’?
2SN C- 7wl Fece F Q@I 2

(e) Write down the structure of (R) Lactic Acid in Fischer Projection formula.

I (2T TS (R) e0e Smbned sige (@l |

(f) “Electron affinities of noble gases are poor”.—Why?

g SIPPRRR 2ERE SIPifE o) (2

(g) Write down the electronic configuration of Fe’* ion.

Fe' SIe-93 3ERG [ReuhT @Il |

(h) Describe Pauli exclusion principle.

AlSfera wviaee el Rge |

10331 Please Turn Over



SH-1/Chemistry-103GE-1(T)/19 (2)

2. Answer any two questions: 5%2=10
& T 7o 2R Tl WS ¢

(a) Define ionisation potential. Why is second ionisation potential value of an element greater

than the first? 2+43=5
I [e@a AL WS | (@IET GliceTa oy SiReze e d2s S e e @
e ?

(b) (i) Draw all possible stereo isomers of Tartaric acid and mention their stereochemical

relationship. 2+1=3
S syifes sTeiRy fafas saraeferm sie @l e aora e fafes sreidef
TrE I |

(i1) Designate the following compounds as E or Z. 2

fafefiie @aiefa B @3k 20 aned FE
a cl CH, OH
H Br H CN
(c) Write notes on the following (any two): 215%x2=5

@ @ v s o Bl et

(i) HSAB theory
(HSAB if®)
(i1) d-Block element
(-5 (o)
(iii) Hund’s rule
(=07 779)
(iv) Buffer solution

(IR T9e)
(d) (i) Why nitromethane is more acidic than methane? 2
s wersl ARG wiEe wifEs @ e
(i1) Balance the following chemical equation by ion electron method: 3
faferie Aqeaalta wmm 2R Amfore el fuim s
K,Cr,0; + H,SO, + KI —> I, + Cr,(S0O,); + K,SO, + H,0O
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3. Answer any one question: 10x1=10
@ ] G0 osE Ted e ¢

(a) (1) What led Sommerfield to modify Bohr’s theory? What was his modifications?
2+42=4

AN ([@9-9GE TN FEMRE (@2 ST MReNgial F Fie
(i1) Describe the change of ionization potential along a period and down a group in the

periodic table. 3
oI AR 21T € @M AT SRR [eq AfRaSd AEEe 969 [

(iii) Indicating reason arrange HCI, HF, HBr and HI in order of their decreasing acidity.
3

HCI, HF, HBr and HI-SyPTeefed Sfaeeid @0 @1l @3k 99 I S |

(b) Carry out the following conversions (any five): 2x5=10
e sAfsaef s=m s (@ @ A
(i) Acetylene to Acetone
SRR (A SIfFIGE
(ii) Propene to 1-Propanol
(Ao (AT 1-CAIATe
(iii) Ethylene to Acetylene
2fefer (A el
(iv) 1-Butene to 2-Butene
1S (2t 2-[efha
(v) Propene to 1-Bromo propane

AT (AF 1-@TN (&

(vi) Acetylene to Propyne

SHGREE (@ @

(vii) Ethane to n-Butane

3T (A -G
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1. Answer any five questions: 1x5=5

& @I A5hT Ted wiS s

(a) Write down the electronic configuration of Co™".

Co™" O BTG Rl e |

(b) Compare the acidity of benzoic acid and p-nitrobenzoic acid.

@IS SO ¢ 2fi[l TREGIEEIRE Shteed SHted wedl I |

(c) Why the ionisation potential of Li" is higher than He?
Li"-937 Siarede fTed He-93 Qomisl (Af¥ (e 2

(d) What are the conjugate acid and base of HPO i’ ?
HPO 2 SIRIGIA Sl SIS € Sl 7S (@1l |

(e) Which one is more active towards Sy1reaction and why? — CH;OCH,CI and CH;CH,CH,C1
Sy Rfeme @@ @R wfes @k @5 ? — CH;0CH,Cl @3k CH;CH,CH,Cl

(f) What is the oxidation number of ‘S’ in Na,S,05?

Nazszo3 o ‘S’ @q gIgq “;RQUT ]9 ?

(g) Explain, why the electron affinity of Cl is higher than that of F?
Cl-95 3EE SIS F sl (@ (a2

(h) [Co(H20)6]2+ is less acidic than [Co(H20)6]3+ — explain.
[Co(H,0)s] 49 @i lid [Co(H,0)¢]”" @R wnfes — <y weal |
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2. Answer any two questions: 5%2=5

& @ gihT Ted wie ¢

(a)

(b)

(©)

(d)

(i) Which one is more stable and why?
CH,=CH—CH,CH, @3} >C:CH2
H;C
@R @M R G3R @2
CH,=CH—CH,CH; €<% >C:CH2
H,C
(ii) Trifluoroacetic acid behaves like H,SO, — explain.
(iii) What is the hybridization of ‘C’ in ®CH3? 242+1=5
®CH-q @R AaRe S

Give an example of enantiomer and diastereomer. Write a short note on tautomerism.

Write down the Hund’s rule.

Fill in the gap: H,C=CH,—2—» HZC\ / 242+1=5

«F I enantiomer €3 diastereomer- 613 TV Wie | ZSF qai AR IR |

“E 7[Fe FEAN Hy,C=CH, —2—» HzC\ /

Write down the properties of d-block elements. What do you mean by diagonal relationship?
3+2=5

47 (N @RRefl @l @fas s7F @Tce J @I

Arrange in increasing acidity order of the followings: 3+2=5

H;PO;, H;PO,, H;PO,
Cis-1, 2-dichloroethane is more polar than trans-1,2-dichloroethane— explain.

SfeFoR T T SEPIE AGe ¢
H,PO;, H,PO,, H;PO,

GSt-1, 2-CRGHIRIRCAE SIowl PP, 2-CiREitizee o @ @ar — i 6 |
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3. Answer any one question: 10x1=10
@ () GFIoF e ¢

(a) (i) Write down the products [A] and [B] in the reaction:
TfRe sftasEma Tery Tesy smefel [A] @32 [B] e

Me
HBr KOH
Me—C—CH=—CH, > [A] - [B]

/ EtOH

Me

(i1)) What is cracking? Write short note on meso compound. Arrange the increasing order
of basisity of the following: CH;NH,, C,HsN, CH;CN 2+(2+3+3)=10
iR F2 B El— EIET @19 FEISORN TR T SPIE AEIS 8
CH;NH,, C,HsN, CH;CN

(b) Calculate the radius of 2nd Bohr orbit of a H-atom. What are the differences between
electron affinity and electronegativity? What are the hybridization of central element in
PCl; and PCls. Explain racemization with example. 3+3+2+2=10

G H-slameq @SR @7 Fwa P e I | TG ohife 9 IEREIEetiet-a
S sfefmefe @Al POl @ PCl-dd (R GNETE TR0 F12 Tuizaepiz @Pizcssis
IR <R |



10329-SH-I-Chem-101C-1-19-].docx

SH-1/Chemistry-101C-1(T)/19
B.Sc. Semester I (Honours) Examination, 2018-19

CHEMISTRY
Course ID : 11411 Course Code : SHCHE/101/C-1(T)
Course Title: Organic Chemistry-I
Time: 1 Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

1. Answer any five questions: 1x5=5
(a) Why Carbon-Carbon bond length in tetrafluoroethylene is less than that in ethylene?
(b) Which is the smallest aromatic substance?
(c) Draw Frost diagram for benzene.
(d) What is the basic difference between epimer and enantiomer?

(e) Which of the following species behave both as nucleophile(s) and electrophile(s)?

. +
CH;—C=N:, CH;0", H,C=0:, :CCl,, NO

(f) Which carbocation is more stable and why?

@ @
Me—CH—OMe or Me—CH—SMe
(g) Draw the structure of (E)—oxime of acetophenone.

(h) Draw the threo—form of 3-bromo-2-butanol in Fischer Projection formula.

2. Answer any two of the following: 5%2=10

(a) (i) What is Molecular rotation? Mention the factors affecting specific rotation of organic

compounds.

(i) A sample of 2-methyl-1-butanol has a sp. rotation, [a]3® = +1-5°. What is the

% enantiomeric excess of the sample? What enantiomer is in excess, the R(+)/S(-)?
[For (R)—(+)-2-methyl-1-butanol, [@]3° = + 5 - 76°]
(iii)) Draw the M.O. picture of LUMO for 1,3-butadiene. 2+2+1=5

(b) (i) Why the m.pt. of sulphanilic acid is so high?

10329 Please Turn Over



SH-1/Chemistry-101C-1(T)/19 (2)

(i1) Label the C-3 centres of the following molecules as stereogenic, non-stereogenic and

chirotopic/achirotopic. Justify your answer.

COOH COOH
H———OH H———OH
HO———H HO———H
H——1—OH HO———H
COOH COOH
(iii)) What is the state of hybridization in each of the following carbanions? 2+42+1=5
0 X, 0
0]
-)

(c) (i) Classify the following molecule/ion into aromatic, non-aromatic and anti-aromatic. Give
reason.

Ph

D )
@
Ph Ph
¢)) In 1)
(i1) Designate R/S descriptors in the following molecules.
Cl CH;
Cl Br < \\\NHZ
CH, \
cl H Br
H
H,C Cl
@ ety

3+2=5
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(d) (i) Define with example(s): Radical reaction and pericyclic reaction
(i1) Calculate the formal charge on oxygen atom in methoxide ion.

(iii)) Compare the dipole moment of the following compounds:

D=0

Answer any one of the following questions: 10x1=10

2+1+42=5

(a) Give the product(s) of the following reactions:

@)

CH2N2 _— 7

C6H5Na
H;C — CHCl,

Give the structure(s) and comment on the stabilities of the product formed in the above
reactions.

(i1) Depict the symmetry elements present in NH; molecule and indicate its point group.

(iii) Draw the structures of

+ +
CH3 and CH5
(iv) Compare the b. pt. of isomeric pentones with reason.

(v) What are the structural features required for the generation of carbanions? Explain with
example. 3+2+1+2+2=10

(b) (i) Give the intermediate(s) and product(s) of the following reactions, and comment on the
optical properties of the product(s).

Ph
\ SbCl;
C—Cl = [7] =—= [7]

(p) HW l
Me
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) Et\ (|)|
e
OH
“ -V — 2 V4

Me
(i1) Rank the following carbanion in order of decreasing stability and explain the order.

) () ()
|>(—) H;C-CH=CH, H;C — CH=CH — CH,, CH; CH,

(i1i) Discuss the principle of resolution of a racemic mixture of 2-ethyl hexanoic acid.
(iv) Give example of an organic molecule having only C, element of symmetry.

(v) In the following reaction identity the substrate, nucleophile and leaving group. Mention
the type of reaction.

CH; I+ CH; CH, ONa ————— CH; OCH, CHj + Nal 3+242+1+2=10
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