CHEM2021

3 Yr. Degree/4 Yr. Honours 2nd Semester Examination, 2026 (CCFUP)
Subject : Chemistry
Course: CHEM2021 (MINOR)
(General Chemistry-II)

Time: 2 Hours Full Marks: 40

The figures in the right hand margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
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1. Answer any five questions from the following: 2x5=10
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(a) Define ‘mean free path’ and state how it changes with an increase in pressure.

‘ofg & 212" #MHT e WIe @ «ft TR FITo A Fol ~IRf$e 27 ©f Trae 7 |
(b) Write down the main limitation of the collision theory of reaction rates for compex molecules.
o WP (FE [ 2 T Ry orgd Ay Awiwmel’ Srad |
(c) What is a heat reservoir? Distinguish between a source and a sink for a Carnot system.
SIS FIP A7 I PN ©TFF B @ Frza ey #A1w F=welel s

(d) Explain why S\2 reactions proceed with complete inversion of configuration.

S\2 RiFarefire @ SAFNEHR s Redesae 06 ©f I A |

(e) Using Fajans’ rules, arrange the following compounds in increasing order of their melting

points and briefly justify your answer.
CaClg, NaCL MgC12
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CaCl,, NaCl, MgCl,
(f) Arrange the following carbocations in increasing order of stability and give a plausible briet
explanation.
(CH;),C", CH,CH;, (CH;),CH"
ferafarfe stat-ambrmafoe ema 2ificga @uadue S Hiene gag H i AR G s |
(CH,),C", CH,CH,, (CH,),CH’
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(2) The dipole moment of NHy (147 D) s significantly higher than that of NF,(0.23 D), even
though fluorine is much more clectronegative than nitrogen. Fxplain why.
Tfre Pefaiag efoe AduFe! SRIGIEAA (A st caf smirgs NH, (1.47 D)7 G
SNLFR WA NF, (0.23 D)-99 A Siraas caf) (e apren a4 |

(h) Draw the resonating structures of the carbonate ion (CO; )and show the formal charge on
cach oxygen atom.
FIEAD WA (CO; ) A=W T ey aal «ag alfeld wfdnge smmiga slfes =
e |

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

AR ST (ATF (FCRCA) 7 208 THI MG ¢

(@) (i) The bond length of a hypothetical heteronuclear diatomic molecule A-B is 1.275A.
If the molecule has a measured dipole moment of 1.03 D, calculate its percentage ionic
character. (Given: Electronic charge, e = 4.8 x IO_mesu)

@z T e fa-eifiE 519 A-B-97 39 07 2& 1.275A 1 3% =g o F =
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(€T TZ 3 IETFAT TNYF e = 4.8 x 10_10esu)
(ii) Predict the geometry and hybridization of the central atom for SF, and ICl, using the
VSEPR model.
VSEPR WO+ <2 I SF, @R ICl; 97 (IR 27T MFIAe o7y ¢ Fiffes
oo S FCAI | 243
(b) Why is the O, ion more stable and has a shorter bond length than the neutral O, molecule?

Draw the MO diagrams and electron distributions for both species and explain your answer
in context of bond order.

O, I, Ao O, e Toivi @ i 8 7 I8 -(THRFE (e 2 TS (F1g AR 55

(c) (i) Explain the term ‘Chirality’ and state the necessary conditions for a molecule to be
opticaly active. 243
STl #MfB I FA IR G B9 SIS HGFH RS G ATATAR BT oT0 |

(ii) Assign the R/S configurations to all the chiral centers in the following molecule in

Fischer projection formula: 2+3
T @S e SfeTFe ere T wefo (eRsfEd R/S R fige
CHO
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OH————H
H—1 OH

CHL,OH



(d)

(3) CHEM2021

(1) The root mean square velocity of an ideal gas at T, K is equal to the most probable

velocity of the same ideal gas at T, K. Find the ratio T/T,.
(I ST A T, K SO 9@ A5 a9fsfa (A1 301, T, K SHREr 91217 704155
FEIRT AT 70 | T\/T, Sigsirefs ey arar)

(i) Graphically represent Maxwell-Boltzmann distribution of molecular velocities in

3 dimensions for an ideal ‘gas at two different absolute temperatures. Also label the
most probable velocities for both the temperatures. 243
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3. Answer any two questions from the following: 10x2=20
57 eefeTE (A TR 55 AT Teg e ¢

(a)

(b)

(i) Explain why the presence of a bulky base like potassium ter-butoxide favors Hofmann

(i)

(iii)

(iv)

(1)

(i1)

elimination over Saytzeff elimination.
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Complete the following reaction and predict the major mechanism (Sy1 or Sy2)

Tow RiEATE 759 I R @I &1 FAFeeib (Syl W2l Sy2) Sye &7 il
o =t e

(CH3)3C —Br+ Hzo —>?
Explain why allyl chloride (CH,=CH—CH,—Cl) undergoes extremely fast S\! reaction
compared to n-propyl chloride (CH;—CH,—CH,—Cl), despite both being primary
halides.

T2 AN PEAIRE 26T A0GE WEIRS @FRIZG (CHy=CH—CH,—Cl) (& T
RS @RIRe geE Sfews Syl Rfdr wome

Provide a step by step mechanism for E1 elimination reaction of 2-Methyl-2-butanol
in presence of concentrated H,SO,. Highlight the major product based on Saytzeff rule.

‘ 2+3+2+3
56 H,SO0,~47 Goifgfere 2-fiza-2-[esmeer El S=aw [Rigme s aics
T (rdle | EIHTee g fefare 47 Somre smiefoee e s

If the rate of effusion of an unknown gas X is Yth that of Hydrogen gas under identical
conditions of temperature and pressure, calculate the molar mass of the gas X.
G7F% Tl € BT 2RTGISH IR $oa G390 SI&NS o7 X' -9 ol 24 14 o9 |
X e wefas ¢en faefa s

State the principle of equipartition of energy. Use it to calculate the theoretical value
of C/C, for a linear triatomic gas at high temperature limit.

sfga AaGe Aifefb faqe @rar @it arazta aca @b Haeitafie fa-sisifae o Tw
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(1) The collision diameter of an ideal gas molecule is 0.35 nm at 298 K and |

av)

(1)

(i1)

(iii)

(iv)

@

(11)

(111)

Calculate the mean free path (A) of the gas. How will the value change if the
temperature 18 doubled at isobaric condition?

208 KEWERI & @ aguedin sigst qaff s aificra wia siee A e 0.35 nm|
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77

Differentiate between a ‘transition state’ and ‘intermediate’ in a chemical reaction
using potential energy profile context. 3+3+2+42

FEfefes erfbtas carish e 303 Siawa SR @ “ogaEl wEEl A7 AT
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Give an example of ‘Meso’ compound. Why is a meso compound optically inactive
despite possessing asymmetric carbon atoms?

3 G AR Tzl whe | G A (T Sreifees A Sl A ATGE (A
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Draw the resonating structures of phenoxide ion and explain why it is more stable than

the ethoxide ion. Compare the acidity between phenol and ethanol from the above
observation.

(LIRS SRR FATe 1o afoT See Sl 99 G /il 1yl F0al (@ @ e
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Draw the threo and erythro forms of 2-Bromo-3-chlorobutane using Fischer projection.

Fre ot AT 2 I 2-@IH-3-FIIRSEGA (qota A aae i@
AT STEw I |

Draw and label E and Z isomers of 2-Butene and 1-Bromo-1-chloropropene using CIP
priority rule. 2434243
CIP 2AARIG o= 9217 01 2-RSha ¢ 1-@I- -Gt E @3k Z ssegaa iy
a0 @3k e |

Discuss the Lindemann mechanism for unimolecular reactions and show how it explains
first-order kinetics at high pressures.

gz-oefie R e et e @@= R st smr g3z e
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Derive the expression for the efficiency (1) of a reversible Carnot engine operating
between temperatures T, and T, where (T,>T,).

T, ¢ T, SommaEs f@aiis (@4 T,> T)) I @96 af 3fetag srtesorg )
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What is solvation energy? Explain how solvation energy influences the solubility

of
ionic compounds in polar solvents like water.

i 3+4+3
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