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CHEMISTRY

PAPER-CEMG-I

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfeE T F0Z Yo Q"Y/VW fac e
Candidates should answer in their own words AT TS ST I AT XTI
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

CEMGT-11A
Answer any one question
QA-FIA 915 AT Ted wS
1. (a) State the basic postulates of kinetic theory of gas. 2
MR sfeocer o Fedel Srad T

(b) Plot the Maxwell speed distribution function for Helium and Xenon at the same 2
temperature.

BRI @3 (S MR FNCWOR YIHEEET Seld The 61 @Ta oFa |

(c) At what temperature will the rms speed of Helium be equal to the most probable 2
speed of Oxygen at 20 °C?

@I Twelm REmm Miew v TEel wed I (rms speed), 20°C SO
SRS D AR FE[od T 2 2

(d) For an adiabatic reversible expansion of an ideal gas prove the relationship 3
TV?™' = constant.

G5 T SER TN IS FRHARET CFCT 2 S @ TV = &35

(e) Define Joule-Thomson coefficient. What is inversion temperature? 1+1
- @el[(ER IR wie | [Refdresdl Bl (inversion temperature) & 2
(f) Identify the following quantities as extensive or intensive 2

(1) Viscosity coefficient of liquid, (ii) Enthalpy, (iii) Heat capacity, (iv) Dielectric
constant.

fafeie afelis w1l ¢ RIS wf sepi Bfee st
(i) SRR AT @NF (ii) GF1eT, (jii) O 476 FT!, (iv) AMIPFeT &7 |

2. (a) Calculate the number of atoms per unit cell of a body-centered cubic lattice and a 2
face-centered cubic lattice.

a3 (2 T TF ¢ G0 0o (FF IFa @FF @I 2109 7R 47 T
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(b)

(c)

(d)

(e)

3. (a)

(b)

(c)

(d)

4. (a)

1025

Define surface tension of a liquid. State its SI unit. Briefly discuss the molecular
reason for origin of surface tension of a liquid.

SACEH PO TG W€ | @7 ST IFF @A | OF(6 CHAEH IR Tesifenrs ol
TR FRCFC? I PRI |

For n mole of an ideal gas show that C, —C), =nR.
n QST S S (g (7dte @ C, — C), = nR.

5.0 mole of an ideal gas initially at 25°C and 5 atm undergoes an isothermal
reversible expansion until the pressure is 1 atm. Calculate the work-done.

25°C TFewl G2 5 atm BICot 5.0 (NS G Il T Feze #iae 2f@FT 1 atm
Bi7! #1® FRIRE X1 (R | PO #Afasie ey Fct

Show that the work-done in an isothermal reversible expansion of an ideal gas is
greater than that in an isothermal irreversible expansion.

2l FE @ G A SR AR RS 2Af e FoPid #fsed, Fre Fohs
AR R 2/t SorF =)

CEMGT-11B
Answer any one question

A-FE 9F6 &iF Teq wie

State Bohr’s principle of quantization of angular momentum. Using this principle
find an expression for the velocity of an electron revolving in n™ Bohr orbit.

@I (HIfeF SRR (PRI I @A 92 I FI- PG 7-9F @ FCF
TSRS @ B et AfrE ey s

Find an expression for the half-life period of a radioactive element.

36 (oefER (MR SdgPieER afmEt [ s@n

Describe Lassaigne’s test for detection of nitrogen element in an organic
compound with reference to (i) the chemical reactions involved and (ii) the
observation (no description of procedure required).

fosfefee Renefm «fbefFe b toa @ S FiREE (R T eFacd
(g wPNRCRR oI Kige el

(i) k2 armafae [iEm, (i) 1w (8 oo 3¢t freicie) |
Describe the analytical tests for detection of the following elements (any #wo):
fefie ERref FeFacr wdore #[7m [ge S@l (@-@E 715)

(i) Cu®*, (ii) Fe**, (iii) SO?~, (iv) CI”

(highlight the chemical reactions involved and the reaction conditions; no
description of procedure required).

(R arle Rida ¢ Ridm S Sme 3@ | 2[00 mfon 61 freicares) |

What is Aufbau principle? Write down the electronic configuration of Mn?* ion.

ITFANG qIfe & 9 Mn?" SCF (2 [ @ETeal|

1+1+2

1+3
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2+1



B.Sc./Part-1/Gen./CEMG-1/2020

(b) Write two differences between nuclear fission and nuclear fusion reactions. 2
S ke ¢ Reore R[fem ub 1w Sae s

(c) Define mass defect of a nucleus. 1
©F @0 e TS |

(d) What is Brady’s reagent? Give its chemical structure. 2
i s & 9 93 avRleRs sioa et

(e) Briefly discuss about the importance of common-ion effect in the separation of 3

Group II cations.
aF%-]1 FIGRCTR HLIIFACT CHGG T LOIRA BF0g SRCHC? I S|

(f) With necessary chemical reactions describe the diazo-coupling reaction for 2
detection of primary amino functional group in an organic compound (no
description of procedure required).

Toige i [ et @3 o) @ Toifge aizfa snfic sdwa
FIGFACR &) TRNCE-Fioifer Rigm afqt wie | (211 srafon 3 freie)

CEMGT-11C
Answer any one question

A-FE 9F6 &iF Teq wie

5. (a) Write short notes on homolytic and heterolytic bond cleavage. 2
RTIENEDTF ¢ REERENRTT 39 Rotetr esia e Bl @
(b) Write down the mechanism of formation of toluene from benzene in Fridel-Craft 3
reaction.
frrea-a% Rigaw &few @ 5oz eefea cweg [Kigm-cFme 3@ Fa@mn
(c) Draw the Fischer projection formula for CH; CH(OH) CH(CIl) CH; and identify 2+2

the R/S configurational descriptors of the stereo-centers in your formula.
CH; CH(OH) CH(CI) CH; (Tits g wifersoe fog oma st wifse oo Soifee
PERIeEFOIE R/S Aisese el

(d) How can you prepare the compound PhCOCHj3 using a Grignard reagent? 3
fa9 I fFpiae I9-IT @ PhCOCH; (il [Feit arge 3 2

6. (a) Write down the resonating structures of p-nitrophenoxide ion. 2
P-TRCBCFTHIZG SR 2 WeSi{oe Moaesfer @eal|
(b) Compare the stabilities of the following cations with justification 2

fasfeiiie bl aifty Ferr i Fa@n

+ +
CH,=CH-CH, and CH, =CH

(c) How would you chemically distinguish between a primary amine and a tertiary 2
amine?

a3 iz ¢ SafmfE snifie aemafae ot fFwes N 4 2
(d) Write down the mechanism of Sn2 reaction. 3

Sy2 ffeFaa et 3t s
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(e) Write down the stereoisomers of CH; CH(OH) CH(OH) CHs, and indicate the
enantiomeric and diastereomeric pairs.
CH; CH(OH) CH(OH) CH; (@R Fofaewizmimme @l aaebenm e
erIfsReNmef biee wei

CEMGT-11D

Answer any one question

A-FA 9F6 &iF Teq wie

7. (a) Establish the Born-Haber cycle for the formation of a crystalline ionic compound
MX from metallic M and gaseous X,.

gred M € STIAR X, (AF A3 FHFe ST @5 MX (94 GF0q I4-2A1F b
afeD! Tl

(b) Discuss the shape of the following molecules on the basis of VSEPR theory (any
two):
VSEPR g SR A sepafler wighe Sl sl (@-e 7ib)
(1) H,S, (i1) PCls, (iii) SFs

(c) Write a comparative account on nitrogen and phosphorous with reference to
(1) common oxidation states, (ii) oxides.

(i) A G OE 8 (i) SHLC-GF AT TZCACT 8 FIFAR Qe
ST ST

(d) PHs does not exist but PCls does. — Explain.
PH;-97 9¥g (12 &€ PCls-49 Stz 101 A |

8. (a) Explain the structure of NH; on the basis of the theory of hybridization.
TR ©F ST NH;-47 9o J171 FC! |
(b) BF; is non-polar. Explain.
BF; S&<1% | 1t el |
(c) LiF or LiBr, which one is more covalent and why?

LiF € LiBr, @0 S TS, & 9

(d) Compare and contrast the concepts of electron affinity and electronegativity with
suitable examples.

Toe Twizgd A OfR AASFe] IR IS SPGd iFelofe A @ ([T=]
HCEToA FCA )

(e) Compare the values of first ionization energy of nitrogen and oxygen with proper
explanation.

Ty JTRT RN BTS¢ SFCEC N e = geral T

(f) Mention one use of sodium thiosulfate as a laboratory reagent.

2AFIANE [HTF ot FHfCTN AR 9F 0 IR TrEd |

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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