CHEMI1021

3 Yr. Degree/4 Yr. Honours 1st Semester Examination, 2023 (CCFUP)

Subject : Chemistry p
24 Course: CHEM1021

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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/4 Calculate the radius of the first Bohr’s orbit (r;) of He* ion if the same for H-atom is equal

to 0.529A.
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y{ Write down the general electron configuration of the outermost shell of d- and f- block

elements.
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(c) Identify the acid and base in the following reaction according to Lux-Flood concept and

also justify your answer: PbO + SO; —> PbSO,

Lux-Flood ©€ Spita fRsfiRe Rigrm wnifie ¢ =i bfers It R oiie Tema Asies

w8 | PbO + SO; —> PbSO,
(d9f What is Grignard reagent? How can you use this reagent for the preparation of an alkane?
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}e) Write down the TUPAC names of the products formed in the dehydrohalogenation reaction

of 2-bromobutane. Identify the major product formed in the reaction.
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L.L (f) What is Boyle temperature? How is it related to van der Waals’ constants ‘a’ and ‘b’?
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IJ (2) Internal energy (U) is a state function whereas work (W) is a path function. — Justify the

Statement,
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ﬂ[) What is pseudo first-order reaction? Give an example with reaction scheme.
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2. Answer any two questions from the following: 5%2=10
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/@ (i) State and explain Hund’s rule of maximum multiplicity.
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\/K Explain the periodic variation of ionization potential of s- and p- block elements along
a group and across a period.
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(b) () Identify the products (A and B) formed in the following reaction and also justify your
answer according to HSAB principle.

Lil+CsF— A +B
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Lil+CsF—> A+B

(ii) The van der Waals’ equation for 1 mole of real gas at low pressure takes the form:

a
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Find the value of the compressibility factor (Z) for the gas.

a
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)\}of / (i) What is Wurtz reaction? Comment on its limitations.
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/(ii) What happens when 2,3-dimethylpent-2-ene is subjected to ozonolysis reaction?

Give the reaction scheme.
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(d (i) State and explain Hess’s law of constant heat summation.
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(ii) Calculate the value of standard enthalp

_s CO(g) * H,0(8)-

CO,(g) + Ha(2)
20(8)

H
(AH®p) for CO,(8) co(g) and

Given that standard enthalpy of formation

are —393.5, —111.3 and —241.8 KJ mol™! respectively-

e R dad @A sfaé (AH°) Fifa T

COy(g) + Hy(g) —> cO(g) + H:0(8)
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3. Answer any two questions from the following:

(a) (i) Write down the electron configuration of Cu?* and Cr** ions. Mention the number of

unpaired electrons present in each case. .
Cu?* @GR Cr* SEga ZEenn R et | eferey e Sy TETREE TR
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(i) Arrange the following elements in the ascending order of electron affinity
Explain the order: F>ELYBrI e A F

SETRE SIPTER SEE CTENfeTE AENSs @R Fi It &t ¢ F, Cl, Br, |

(iii) Arrange the following Lewis acids in the descendi idi
ing order of acidity and explain the

order: BF;, BCls, BBr;, BI3
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BF,, BCl;, BBrs, Bls
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P ] al s’ equa[ion.
}.W)’ Calculate the value of critical coefficient of a real gas obeying van der Wa
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¢ . . _ le the viscosity
(ga (v) The viscosity of a real gas increases with the increase in temperature whil

of a liquid decreases with rise in temperature. — Explain.
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(b) (i) Write down the mechanism for the chlorination reaction of methane in presence of

W sunlight.
Y
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(F(\ (ii) How can you prepare (I) cis-but-2-ene and (II) trans-but-2-ene from but-2-yne.
Give the reaction scheme in each case.
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(iii) Identify the products obtained in the oxidation reaction of but-2-yne in presence of

(I) cold dilute solution of KMnO, and (II) hot alkaline solution of KMnO,. Give the

reaction scheme in each case.

e @ 7Y KMnO, T3 &R (I) TvY @R ®RW KMnO, T Soififers
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(iv) Carry out the following conversion: HC=CH — CH,—C=CH

F9®3 I ¢ HC=CH — CH;—C=CH 2+(1%2+1%)+(1%+114) 49

(c) (i) Derive the mathematical form of the first law of thermodynamics.

wesfefagR 2w quar s e TSeisivw 2, BL



CHEM1021 (6)

i : o at constant
(i) Show that heat change at constant pressurc (g,)=AH and heat chang

volume (q,)=AU where the symbols carry their usual meaning.

GraNe (3 P 1At it AR (qp)=AH @3¢ 3 S 17 A6 (q,)=AU, T
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(iii) Show that C,~C,=R for 1mole of an ideal gas, where R= molar gas constant, Cpand

C, dre the heat capacities at constant pressure and volume respectively.
orte i, 1 mole SITFe{ SR CFGT C,C, = R, G R = Gl 7P &, €= o1t
o wivtalRel @) C,= &R wer SieE Oiafel |

(iv) 6L of an ideal gas was isothermally expanded to a final volume of 12 L against a
constant external pressure of 2 atm on application of heat. Calculate work (W) done
by the gas, change in internal energy (AU) and heat (q) absorbed in joule unit.

[1L-atm = 101.37J]

e SiTe 12 L2 o0 aidl sreifee 3 (W), sneifEs «fiade (AU) @3 ¢hiffe
O (q) T& 9@ AT N1 [2we ¢ 1L-atm = 101.3J] 2+(1Y2+1V2)+2+3

(d) (i) Why is the rate constant of a reaction also called as specific reaction rate?
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(ii) Derive the integrated form of the rate equation for a second-order reaction of the type:

2A—> P, -where A and P denote reactant and product respectively.

2A—> P SRR fRShn-a R e 29 deaem Fefre @l dfedma @

(iii) A sample contains 8 g of a radioactive isotope having helf-life (t,,) of 30 minutes. How

much will of it remain unchanged after one and half hour?
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(iv) A certain first
otder peaciing.:
of reaction i rder reaction is 20% complete in 15 min at 27°C but for the same extent
‘ n it takes onl .
27°C TR @36 of > mﬁlﬁn at 37°C. Find the activation energy of the reaction.
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