CHEM2021
3 Yr. Degree/4 Yr. Honours 2nd Semester Examination, 2024 (CCFUP)

Subject : Chemistry
Course: CHEM2021
(General Chemistry-1I)

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) Arrange the following species with increasing bond-length: O,, O,", O,

TIEAR w0 WP e anmfie smiebnze wRes @@ ¢ 0, 0,7 0,7

(b) At what temperature oxygen molecules will have same average Kinetic energy with that
of helium atoms at 320K? [Given Molar mass of oxygen = 32, Atomic weight of He = 4]
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(c) Why is melting point of NaCl greater than that of AICL?
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(d) Why (CH,), CCI prefers to undergo Sy' reaction?

(CHy); CCI (1 Sy fafeat st Wiz (ram ¢

(¢) What is ‘Asymmetric C-atom’? Give one example.
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() Arrange the following gases in decreasing order of their root mean square volocities at a

given temperature,
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(2) Give examples of molecules having clsp2 and sp3d hybridization of their central atoms.

Also write their molecular geometries.
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(h) What is collision diameter and how is it related to mean free path of gas molecules?
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2. Answer any two questions from the following:
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(a) (1) Which one between CHy and CF, ion is more stable and why?
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/
@Q/Which one is more polar between NH, and NF; and why?

NH, @& NF;-43 W Al wifts 3w a3 (&2

(iii) Differentiate between homolytic and heterolytic cleavage of bonds?
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(b) (i) What are Meso-Compounds? Give one example.
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(i) The physical and chemical properties of diastereomers are different but that are not

the case for enantiomer. —Explain.
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(1) H\\\""IC\C N Find the R/S momenclature of the compound.
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(c) (1) Areversible Carnot engine absorbs 20 kJ of heat from a source at 500 K and dissipates
it to the sink at 400 K. Find the efficiency of the heat engine.
aafl ofarad B 500 K Sawer Al (ieett o o1l S (203 20 kI w1 oo
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(i) Draw a Carnot cycle in P-V diagram indicating clearly all steps involved.

Afefb atsirr Afmarena fi a3 93l FA(vTE P-V EbTE S o Fl|
2+3
(d) (i) Write down the conditions for resonance to be exhibited by a molecule or ion.
A B Al S @St Aweg e @t
(i) By use of VSEPR theory explain the geometric structure of CIF; molecule.
2422
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3. Answer any two questions from the following: 10x2=20

qABA el (A @ @I g etes el e ¢

(a) (i) Write down the Maxwell-Boltzmann distribution equation of molecular velocities of

an ideal gas at a given temperature and mention the meaning of each term involved.
@i 7S Taserm, @3 e 0o @l TRIeEE-(QFSTN-93 SforatsE a5
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(ii) Draw the Maxwell-Boltzmann distribution curves for two different temperatures.

uft fon Carem 63 WRICEF- ARSI ARSI @a w1 I |
(iii) From the above Maxwell-Boltzmann distribution equation arrive at the equation of
distribution of kinetic energies.
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\m’ilc down the products of the following reactions: 3424342

- . KOH

(1) CHV;—?H—f(.I-IV,—W 7
Br

HBr

(i) CHy—CH=CH,—?
e fafrnaflr o GEanes mdef @ e

KOH
—_——
H,0

(1) CH3—C|H—CH3 ?
Br

. HBr
(i1) CH3_CH:CHz—" ?

(b) (i) Define ‘Lattice energy’ of a crystal. Write down the equation by which the lattice

energy of any crystal can be expressed.
@A @A Glee-=fe’-a @l @l (@0 GEma-fers @ 3, g0 G350
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(i) Mention any three applications of Born-Haber Cycle.
-2 5red @A foafe 2mmis S w5 |

(iii) What is nodal plane? Solubility as well as lattice energy of silver halides decreases

in the order AgF > AgCl > AgBr > Agl. — Justify. 34344

=i o5 J1 2 Prerel-ieRe ezd aiarel 932 gifF@-«f@ Tva @ s ofaafée

Zd AgF > AgCl > AgBr > Agl — <5i4pt Seat |

(c) (i) *Higher the activation energy of a chemical reaction slower is the rate of a reaction’.
— Explain.
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(1)) ‘In a bimolecular gaseous reaction every collision between the reacting molecule

leads to chemical reaction— Justify the statement’.

‘G T-wafes s e seigzeRl @ gt 9w 2o weeE aemfe
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(iif) Discuss with reason about the nature of change in entropy in the following cases—

(A) Common salt gets dissolved in water.

(B) N, (g) + 2H, (g) — N,H, (1)
A craelive oTGH AREEE o9 T el SEAl A
(A) &= AR A39F g I 7= |

(B) N> (g)+2H,(g) — N,H, (1)

(iv) At 100°C and 1 atm pressure, find the change in Gibbs free energy for Vaporisation

of liquid water. Given latent heat of vaporisation AH,,, =536 Cal g™'.  2+2+4+2

100°C THesim € 1 atm St ©F4 TEEd AT F PG 16 «feq wifaaea

siefl A | (RST STE, G ISR & @il ©il AH,,, = 536 Cal g |

(d) (1) Compare the stability of following carbocations with reasons :

(+) () (+)
CH;—CH,, (CH;);—C, (CH3); CH

\ﬁéﬂ‘@mﬁﬁvmwﬁﬂmﬂ@fﬁazﬁmwm:

(+) () (+)
CH;—CH;, (CHy)y—C, (CH4)2 CH
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Mv .2-dichloroethene molecule is polar, but it’s trans isomer is non-polar’ — Explain.

Brp-1, 2-CR@ARRE S #3m, fog Tarm G- S — I S|

(iii) What is called racemic mixture? Explain why is it optically inactive?

@R e B e T IR @ 9 e 2

Write a short note on — Electrophile and Nucleophile. 3+2+4243
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