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The figures in the margin indicate full marks. aNfeE T F0Z T YMo ‘2"7@77 fac e
Candidates should answer in their own words AR e ©IR0F I ST XA N
and adhere to the word limit as practicable. oeq PEE

All symbols are of usual significance.

CEMGT-11A 12x1 =12
Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I S12& UNIT-II (3TF (I-(FICA 910 2Taid Ted wie

UNIT-I
1.(a) Mention the assumptions of kinetic theory of gases and derive the equation 2+4

PV = %mNC 2, where the symbols have the usual significance.

MR sfeered Fadels Sad F@ @) Py =§mNC2 TRl T T,
A 7z ol foe e @iy faot s

(b) Define viscosity coefficient of a liquid. Write its unit in CGS systems. Explain 1+1+2
that viscosity of a liquid decreases with rise in temperature but that of a gas
increases with temperature.
S A@o] NF FIF I 9 CGS A0 @7 9% @Il Tl Jiad % SAEH
Aarel 2P 7K 5E R Aw@el Jia AT — K &1

(c) Calculate the root mean square velocity of oxygen gas at 27°C. 2

27°C ROl SIS SICR 1% Ao afSwaee I97a (RMS velocity) faea

2.(a) Prove ade = E for a van der Waals gas, where P¢, V¢, Tc are critical pressure, 4
c
critical volume and critical temperature of the gas respectively.
O SN TIF ST MO CFg 2ol T %:% @A Pe, Ve, Te TANTE @
c
A PG BIl, IRIT SIS 8 FRIG SIAIG! 0! I3
(b) The van der Waals constants of a gas are a = 6.50 atm lit* mole* and 3

b = 0.056 lit mole '. Calculate the critical pressure and molar critical volume of
the gas.

@I M O T 8T #7952 26 ¢ = 6.50 atm it mole ? @3 b = 0.056 lit
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(©)

(d)

3. (a)

(b)

(©)

(d)

4. (a)

(b)

(©)

(d)
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mole™" | BT AT T HTO G FFH BI ey et

Define unit cell of a crystal. Calculate the number of atoms per unit cell of a body
centered cubic lattice. What is meant by the plane of symmetry of a crystal?

@I (TR IFF (FI-GF G| RN€ | GF (MR AP NP Ao qFF (FI AN
R e T | AR ey o @e [F @I 9

Surface tension and surface energy are numerically same. — Explain.

DO IR 2[R AR AT 17t FC |

UNIT-1I

Define Cp and Cy. Deduce thermodynamically the equation Cp — Cy = R for one
mole of an ideal gas.

Cp G Cy -43 7RG 78 | Oohifeimig AR Tosive 79 @ @ il e aF
@Mt e N Cp— Cy=R |

Find out the relation between heat of reaction at constant pressure and that at
constant volume for a particular reaction.

a5 fafe Rigar o B oieet i ot w3 e oo [ wiem s =i
Fo FCEN

Calculate the maximum work when 2.0 mole of an ideal gas expands isothermally
at 27°C from 1 litre to 5 litre.

2.0 Gl @I v ssice 27°C Twewly Feoe 1 &6 Sire @ 5 BoE
RO 2IfS 911 20 FORICE FE 2IfsTiel aiefeyl et |

State and explain Hess’s law of constant heat summation.

TR i 77 feerelz 7a(b Kqw @ il S|

Derive the relation PV” = constant, for an adiabatic reversible expansion of an
ideal gas.

vt IR (0T FEOIAT IS TR G, PV = $7F S I |

What is inversion temperature? Hydrogen gas on Joule-Thomson expansion at
ordinary temperature shows heating effect. — Explain.

TR Tzewl 6 9 HIYTel THORI RIBUGICET T SeT- {3 IF2ieice Tzl Jfan #if 1—
AT AN

Calculate the expansion work done when 50 g of water is electrolysed under
constant pressure at 25°C.

ezl S e S, T4 50 g T wfte [ fe w4t 77 25°C @<k F biest

The constant pressure heat capacity of a sample of a perfect gas is 20.17 JK
within the temperature range 25°C to 100°C. Find out the enthalpy change of the
gas when the temperature is raised from 25°C to 100°C.

@3 ol SfieE 25°C (@ 100°C A Wy ot oieeiRel &
20.17 JK 1 €2 ayie T bieel qaRiieioa 2k el St 349 sivisial 25°C @&
<AfeTT 100°C F1 211
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CEMGT-11B 13x1=13
Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I 9123 UNIT-II (A& (F-(FHICA 915 &tad Ted wie
UNIT-I

5. (a) Find out the expression for radius of the n™ Bohr orbit. Why these orbits are 3+2
called ‘Stationary orbits’?

n-3 @R FCHF PR A e Fan @2 Fwelens 2ages 301 = @& 9
(b) In what ways does an atomic orbital differ from a Bohr’s orbit? 3
(NG T 0 AT PP 2TOW [ 9

(c) Deduce an expression for the half-life period of a radioelement. 2
(OGTRR G S SRR Twael 2ifosine el
(d) Define isobars, isotones with one example. 3

HIZARIE, HNEENEIH-9F AF B SriZgeiE 7! @l

6. (a) What is Pauli’s exclusion principle? What is the electronic configuration of Cu** 2+2

?
AT Svfere A ¢ Cu®* -99 Zeerelal Ko el

(b) How was Bohr’s atomic model modified by Somerfield’s theory? 2
CINRTFCDd ©g eI @R 21y 0o FKeNfEe 3 9

(c) Distinguish between nuclear fission and fusion reactions with suitable examples. 4
e Trizgerz (ol Rere ¢ skoares Ridaielm sy #ide ot st

(d) The half-life of ***Th is 1.4x10"° years and that of its daughter element 28Rais 7 3

years. What is the weight of **Ra in equilibrium with 1 gm of ***Th.

22Th-a7 9 SHE 1.4x10"° IO @R 3Q (AT T *PRa-97 5E SYH 7
ISR | I ©&F 2Ra 1 &N 22 Th -a3 70 AR AFE 2

UNIT-II
7. (a) Describe the analytical tests to detect the following radicals (with reaction): 2x3
e Eerefer FeFacE ow wdrs #frw 3@ s (RiFapr)
(i) Fe*” (i) CI (iii) Cu*
(b) How will you detect -NO, group in presence of —NH, group? 2
~NH, &7 Toif%fere [Feitd -NO, &1t *IHIe T4 ?
(c) What is sodium nitropruside test for the detection of S**? Write the reactions. 3
8% @7 e GICAN FRCEIFHIRT 9w F ¢ R e
(d) What is Brady’s reagent? 2
Fiifes e &6 ¢
1025 3
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8. (a) Complete the following reactions:

Teva Rfaefer o) i
OH
() @[ +NaHCO; ———»
COOH
CH;
(ii) © _FeCly (iii) MnSO4+ HNO; + NaBiO; —»
OH

(b) What is the group reagent for Group II and Group IIIA cations? Explain the
principle involved in separation of Group IIIA cations.

&9 [1 € a9 [[IA FoRmefer o oo Raraela & & 2 &9 1A Tl
FRLPIFAC 66 17T T |

(c) Explain the principle of cobalt nitrate test. How does zinc respond to cobalt
nitrate test? Write down the pertinent reactions.

(FIRIFG WBCEG AFE it It I &z [Fea @RT TZE6 AHT Aol (7
NEERIERICIDIGa]

CEMGT-11C

Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I S12& UNIT-II (3TF (-(FICA 910 2Taid Ted wie
UNIT-I

9. (a) Write down the mechanism of the following reaction:

feraferiare ffernioa femat oo figo st

NO,
Conc. HNO, /
@ Conc. H,SO,
(b) A compound 4 gives (CH3),CO and CH3;CH,COCH; upon ozonolysis. What is
the structure of 4?

@3 (9l 4 SECARHHER T (CH;3),CO @3- CH3;CH,COCH; 2w 361 4 (@9iib
a1 5 9

(c) What is the product of the following reaction? Give mechanism.

Sefeie Rieam Teotg smidf & ¢ R fraEmie @
HBr/H,0,

1025 4
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(d) How will you distinguish the compounds chemically in the following pairs?
e el (@er e [Fei e S SRt AL @RI ¢
(i) CH;-CH,-C=CH and CH;-C=C-CH;
(i) CHs - ? =CH-CH; and CH; —CH, - ? =CH,
CH3 CH;3

10.(a) Write down the canonical forms of p-nitrophenoxide ion.
P-NRCBICFTHRG S IR TAG S NI @l

(b) Write down the product(s) of the following reactions:
Tiwa Rfemefene Sesm smid(wfe) @

()NaNH, 1%HgSO0,,

(i) CH,C=CH B

(i) CH;1 20% H,S0,, /60-80°C

(i) CFCH=CH,—18", ¢

CH,CH,CH,CI
(iii) © 372772
anhd AICI3

(c) Monochlorination of a hydrocarbon (CsH;,) gives only one monochlorinated
derivative. Identify the hydrocarbon.

a6 QRWFIEER (CsH ) FIAHIRERE @ ONg EIEERREGT sies Seotm 23

RABGIFHEAT e Sl

® ®
(d) Compare the stabilities of (CH,), C, CH, CHCH,CH, with reasons.

® ®
(CH,), C '€ CH, CH CH,CH, “BIRq &1l Sl | (O T iyl 7S |

UNIT-II
11.(a) Write down the Fischer projection formula for

CH; CH(OH) CH(Br) CH; and find out R/S configurational descriptors of the
stereocentres in the formula you have drawn.

CH;CH(OH) CH(Br)CH; @aiftz feiia sifers« fog o st ome wfwe e
e FERSTFOIEE R/S FIN6e |

(b) How can you distinguish the following pair by chemical method?
AT Prafere el M (@eeeelsm S 1 e F2@ 9
(i) CH3; CH, CH CH3 and (CHj3); C— OH.
H
(i) CH3CH,OCH,CH3 and CH30CH,CH,CH3

1025 5
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(c) Give the preparation of phenyl magnesium bromide. Using phenyl magnesium

bromide how can you prepare the following compounds.

freizel SMERTEIN @WIRCeR ofs @l fFaiRe et @WiRe 929 I
eI frafiie (Jef oge 34 ¢

(i) CeHsCOCH; (i) CsHsCOOH

12.(a) Write down the mechanism of E1 reaction showing the rate determining step.

27 fFefimes 4ot Srae ea E1 i e e |

(b) Write down all the stereoisomers of CH;CH(OH)CH(OH)CH3;. Identify the pair

of enantiomers and diastereomers.

CH;CH(OH)CH(OH)CH; @67 < FriResizmmmm @l aqiakess e

orRIFsReN el biee wl

(c) Predict the products in the following reactions. (any two)

Tova RfFaefirs S smidef @l (@-GiE 715)

Cl
. NaOH
1 >
(i) A
NO,
CH,
- (Ij CHL —OH Conc. H,80,
1 - - -
( 37 2 A

CH,

6)] CHSMgBr

(i)  CH3COCH4
(ii) H;09

(d) Ethanol is soluble in water but dimethyl ether is not. — Explain.

2w G W) 6 WIRRREE 2 w1 — I B!

CEMGT-11D

Answer any one question from either UNIT-1 OR UNIT-II
UNIT-I S12& UNIT-II (3TF (-(FICA 910 2Taid Ted wie

UNIT-I

13.(a) What is Lattice energy? Establish the Born-Haber cycle for the formation of

1025

Sodium Chloride crystal from Metallic Sodium and gaseous chlorine.

GieTss *fea TREl wie | 4] G @ i @ifde (e EHfSa FRIZS 5otTR 39
@R b alfest Tl

1+2+2

2+2
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1+4



B.Sc./Part-1/Gen./CEMG-1/2021

(b)

(©)

14.(a)

(b)

(©)

(d)

15.(a)

(b)

1025

Discuss VSEPR theory and predict the shapes of the following molecules (any
two):

VSEPR ©§ Wiebal I @R (Iafike  oqefm wigion wiem  wie)
(-CIC! 715

(1) H.0 (1)) SFs (11) NH;3

Explain why

(1) HF has higher boiling point than HCI.

(i) PCls is a well known compound but PHs does not exist.
FIE AT FCAS

(i) HF-93"g5d1kF HCI-93 (GG @11

(ii) PCls =G #fhei a1 {8 PH; Siqbe Sy (731

Explain the structures of BCl; and PH; with the help of theory of hybridisation.
TR OTGH ARI BCly 938 PH;-43 %164 1471 SRl |

Explain:

(1) NH3 is more polar than NFs.

(1) Melting point of AlF; is greater than that of AlCl;.

IR FCAME

(i) NH3, NF; SIC2/] 41 &1 |

(i) AlF;-&a3 96T AIC]; S (&

SiCly hydrolyses readily but CCl, is inert towards water. — Explain.
SiCl, 77re Sgi<eazre 2 e CCL, wee ffEr 1— it e

AgF is soluble in water but Agl is not. — Explain.

AgF &(e1 w5 Agl 711 — 1< |

UNIT-1I

Make a comparative study of N, P and As with respect to the following:

(1) Hydrides  (i1) Oxides  (iii) Oxyacids.

N, P @& As Gl fota fraie afefem Aeies gemier S Sl

(i) QTGRS M2 (i) WA TR (iii) AFErE0HE 7137

What is electronegativity? Arrange the following with increasing order of
electronegativity. Give reasons.

©fbe eifaFel [ ¢ e (Meafee FwReEe ofbe deieRre! S e — Al
I

Cl, L F, Br

2x2

2+2

2+2

2+2

2x3

2+2
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(©)

16.(a)

(b)

(©)

(d)

(e)

1025

Discuss the hydrides of carbon and silicon in a comparative manner.

FIK @ Fifere (et 154 2/3WITT AR M N D S|

Compare the Lewis acidity of halides of Boron with proper explanation.

Toige Y&z (@9 FeTEee e 58-91 SiiEFele el S|

Give one preparation and use of hydrazine.

F3ulfee-ug eefeq Tl =i © 27 @I

Explain:

(i) The 1* electron affinity of oxygen is negative but the 2" electron affinity of
oxygen is positive.

(1) Nitrogen is less electronegative than oxygen but the ionisation potential  of
nitrogen is greater than that of oxygen.

BINIRI&|
(i) SRS AT BTG S el g RS Fepae S (g |

(i) TIRCBICHCR OfR AeNgFe] SRS (AIF T G SAAeI RS AHSH G
il

Size of K" ion is smaller than CI” ion although they contain the same number of
electrons. — Explain.

e K" SNaeed @R CI° SR TR AF SEFE 931, K Siead Sisid CI @9 (A0
| I AN

Compare the stabilities of PbCl, and PbCly with reasons.
72 PbCl, € PbCly-@3 Zg geral Al |

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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