B.Sc./Part-1/Gen./CEMG-1/2017

WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-I Examinations, 2017

CHEMISTRY-GENERAL

PAPER-CEMG-I
Time Allotted: 3 Hours _ Full Marks: 100
The figures in the margin indicate full marks. 2NfeF a7 7oE RYNT W e Fq1
Candidates should answer in their own words AT [T ©IFIT I TSI AFNAL Y
and adhere to the word limit as practicable. Tex FRF! 4

All symbols are of usual significance.

- Answer Any one question from each unit. Total number of questions to be answered is eight.

&iff LBFE U «= b erm T we) 7R e it @bl evem Sea we)
CEMGT-11A
UNIT-I
1.(a) Write down Maxwell’s equation for molecular speed and explain the terms 2+2

involved. Show graphically how the distribution curves vary at two different
temperatures T; and T (T2 > T,) for the same gas.

l’ WIREEER W 1S IBcTa AN @A @R TG0 7% P I | 9L
MOR CFGE T, @ T, 76 RfSn wem@m (T, > T)) @ I6R @ 7o
ST 7T WS | '

(b) What do you mean by compressibility factor Z? Show graphically the 1+2+2
variation of compressibility factor Z with pressure for real gases at a
constant temperature and explain the significance of such variation.
WA GTF Z 2 I @I 2 HPR FCATE RSt 87 247 o7 T 08
+RRET FTt I AT MOR (PG BT 14 % I € (iR AR
ieod FTa
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(c) Critical pressure of ethylene P, = 50 atm and critical temperature
T. = 282.8 K. Calculate Van der Waal’s constants of the gas.

BB 36 BI71 P, = 50 atm G FH0 OFe! T, = 282.8 K | ifoa Sj-U
ST I ferd M s T

2.(a) Define surface tension of a liquid. Write its unit in CGS and SI system.

a3 fb SATER PO el wie | &9, G 9. WR, ormfere @3 a3 et
FEI

(b) What are axis of symmetry and centre of symmetry of a crystal? Calculate
the number of atoms per unit cell in a face centred cubic lattice.

AR ANy o, 2fSTy FF & ¢ %P @ T fS 93T @I 27T
Rt ez
(c) Define mean free path of gas molecules. Write down its mathematical

expression. How does the mean free path of a gas change with rise in
temperature at constant pressure? '

Il R S T@=1d-a3 W@ wie| @7 NfAfes i @ & sist Tweet
e AR 51S T& o [Feig offSe za 2

(d) What are Miller indices? Show 001 and 111 faces of a cubic crystal as
Miller indices.

@AieR @R P & ¢ @Al TieE @EeR 001 ¢ 111 Rere spe [iFEE
S b e

UNIT-1I
3.(a) Establish Kirchhoff’s equation related to heat of reaction and temperature.
et eite Torm Tror ao 7+if¥e s e afent st

(b) Calculate the maximum work in (i) ergs and in (ii) litre-atmosphere when 2
mole of an ideal gas expands isothermally at 27°C from 2 litres to 10 litres.
2 QN I S e 27°C SRR AN ok 2 iR wimed e
10 fobr wiets eifae a1 e, Wit Fowda »fmm (i) =f (i) &om-
SRR G0 A6l I
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3 c) Classify the following as intensive and extensive variables: | 2
frare afefEe IS (intensive) @R RI (extensive) &f AR @Tam
Al
(i) Pressure (i) Heat capacity
517 ieoiE oist
F1+1 ‘ (iii) Surface tension (iv) Internal energy.
| oo orea =&

(d) Write the first law of thermodynamics and give its mathematical form. What 1+1+2
is the change in internal energy in a cyclic process?
oS es @b Tt ¢ @3 ififes wei wie | vl effera Sreredd e
MIESCER CEACE)

2+1

4.(a) What is heat of neutralization? The heat of neutralization of a strong acid 2
+1+1 and a strong base is always constant— Explain.

2 O FIF 03 9 G OIF TH € Sig T 2 Ol 7Rt G352 28 — FATH
e ws)

(b) What is Zeroth law of thermodynamics? 2
wivifefRmiz fEra s @ ¢

(c) 20 litre of Helium gas at STP is heated up to 80°C in a gas cylinder. 3
Considering its ideal behaviour calculate AE and AH of the change.
(Cy=3/2R) :
STP (% 20 oo Rferarees @ st Fifeetcs 80°C wistaiam Teg w41 21 afbs
S S5 @R C, = 3/2 R 4@ e AE 6 AH Ffa @

‘ (d) Show that Joule-Thomson expansion of a gas is Isenthalpic. 3

3| A8 (- FRPIRE AN |

| (e) A diatomic ideal gas (4 gm moles) is kept in a 2 litres closed flask at 27°C. 3

: It is expanded up to 10 litres in a reversible adiatic process. Find out the
2+2| work done in Joule (y = 1.40).

@3 fReiiaRe MER 4 AN-o7 AR 27°C Teor 2 &R SrerE FF
SR R AP AR et #ffEfere 10 Fom wrred »4fs e w1 2=
e AR &1 90 AT I (y = 1.40) 1

1+2
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CEMGT-11B
UNIT-I
5.(a) State Bohr’s theory of hydrogen atom. What are its limitations?
QRIS 2N FRFS R ©F 3671 01| 93 Tzt 7 & 9

(b) State Hund’s rule. Write down the electronic configuration of an element
with atomic number 24. Find out the number of unpaired electrons in it.

a7 b Rye 3w 24 gz R (e eeda [Raet et o
Toifee Srp JEaeR R e Tt

(c) State group displacement law.

@9 ¥ S [Rge st

(d) What is artificial radioactivity?

Fhe cowfEre! & ¢

6.(a) What do you mean by ‘mass defect’ and ‘nuclear binding energy’?
A @’ ¢ TFH 7w =& zere & @I 2

(b) Give the set of four values of quantum numbers that describes the electron in
3p-orbitals.

3p-FHCEA LFAP BN IFIR & BRI CPIRIDIN 3R LR N1 et S

(c) In what time 1g of radium will become 0.01g, if its half-life is 1590 years?

TR w4y 1590 323 231 @ TR 1 g (A0 I 0. Olgmwmw ?
(d) Complete the equations:

6] 9F19+2He — oot H

(i) AP +--eee —,,Si*°+H'

Mention one medical application of radio-isotope.

AReafE sy Frane

(i) ,F’+,He* —»----- -+ H'

(ii) A 4o, S+ H'

BReesT i o SR @l elcas! Bre et
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UNIT-II

7.(a) Write with equation what happens when a mixture of potassium chloride and 3
2+1 | potassium dichromate is heated with concentrated sulphuric acid.

FAFFLTR T R T T i GPRIRS © DI SiRIFIE-«F e
bt | T AARPOES Wifes Sofkfere Tee Fa1=a ¢

(b) Describe with reactions the Lassaigne’s method for the detection of nitrogen 3
in an organic compound.

@I (R (st MBS TS e Fa0e AR Awen AR
3 AR [ I

(c) How can you detect the following radicals by chemical test? 2x2
- (i) Cu? (ii) Ni**
IO TN TR AT AR =S IS 2
3 (i) Cu? (ii) Ni**
(d) How do you distinguish between free boric acid and borate? 3
I @I TS ¢ @IS [Fei Ade I3[ e

=

8.(a) How will you detect ‘Phenolic-OH’ and ‘Carbonyl’ groups in organic arl
samples?

&3 (qICA! ‘Phenolic-OH’ '@ “Carbonyl’ Fef Feiw siare w43 ¢

(b) Write the borax bead test with a cobalt salt. Give equation. 3
@b PR 7R Gt ofb «f=i ariafre Ffieaer @ ‘

(c) Explain common ion effect with example. , 2

AR LSRR IS F| @I — SRR Fel |

(d) How will you detect sulphide and nitrite radicals in an inorganic sample? ¥

WG TN AGTFIRG 8 ARBIRG Frafe e e 340 ¢

2+ :J
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CEMGT-11C
UNIT-I
9.(a) Arrange in terms of increasing acidity:
CF3COOH, CH3COOH, CH,CICOOH, CH;CH,COOH
THOR Ty ees
CF;COOH, CH3COOH, CH,CICOOH, CH;CH,COOH

(b) Give the name and structural formula of the compound which on ozonolysis
followed by hydrolysis gives (CH3),CO and CH;CH,CHO.
@ @7 erErEc @R SHRERER 27 (CH;),CO €& CH;CH,CHO
T 2, O 5154 IRTFS @ TN @Al |

(c) Predict the products A, B and C in the following changes:

g siffadaefre we ey amdafd A, B @3z C & Sae vt
H,0.+
B,H; NaOH

(i) H;C— CH == CH, > A > B

“conc. H,SO4

(i) HsC CH—— CH(OH) c-
CH3 CH3
(d) Compute the following reaction and write the name of the reaction:
E anhydrous
CeHis+ CeHsCoC -G
fafeifRe R off st e RidFaiba am @t
anhydrous
CeHis+ CeHscocr b

(e) What are carbocations and carbanions? Explain the stability of 1°, 2° and 3°

carbocations.

FIAOET € FEEE & ¢ 1°, 2° @R 3° IR BRG I I
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10.(a) Write notes on any fwe from the following:
(1) Hyperconjugation, (ii) Inductive-effect, (iii) Markownikoff’s rule.
fasfeie @-a 7foq ©ia Bt s
(i) 2RARTTTGLE, (ii) TNIFS-2OR, (jii) MFET-AfS |
(b) Carry out the following transformations:
frserfte sffsref e w:

(i) Cis-butene — trans-butene
(ii) Acetylene — Mesitylene

(ii1)) Acetylene — 2-butyne

UNIT-II

11.(a) Identify enantiomer/diastereomer in the following pairs of Isomer. Give
reason for your answer.

Ao (@1e FARTILFE Wiy GHtiens / TRt ReNe Wi e I Terwa

HCF P& s
CH3 CH3
6y
H Br Br ———H
Br H Br —H
CH3 CH3
OH OH
i H CH; CH; H
HO CHO
1025 7
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(b) Show E- and Z-isomers of 2-hexene.

2-Zf I 93 E- O Z-RGINIE (748 |

(c) Explain E2 reaction with examples.

Swizzez E2 RiEn g s

(d) How will you prepare the following?
(i) 2° alcohol from 1° alcohol
(ll) Cszl from C2H50C2H5.

fefReefis e ags 7@ ¢
(1) 1° SOETTPIRE (AT 2° FEFIRA
(i) C,HsOC,Hs (= C,Hsl.

12.(a) Explain the following terms with suitable examples.
frafRoefe Srzges IR FEt
(i) Geometrical Isomerism
wiffes TS
(i1) Diasterio isomerism
(b) Indicate R or S (any two)
RS R focsa clvtefen s <At (@-Gelcat 778)

COOH CH,COOH CHO
H Br CH; H HO I
CH; COOH ’ Ph
8
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(c) How will you distinguish between 1°, 2° and 3° alcohols? Give appropriate
reactions.

|

!

[ oI 1°, 2° @3 3° SRIFIRER #14 Azt 3203 ¢ Toige Rt ne )
33 (d) Write down short note on ‘Williamson’s synthesis’.

| BRI SRR RO |

L5x2

CEMGT-11D
1 UNIT-I
13.(a) Ortho nitrophenol is steam volatile but para nitrophenol is not — Explain
why?
| SdiIECIfRraE o1 TR 5 ~iIiRCAi R W — Piae i e
: (b) Write the state of hybridization of the central atom in PCl; and PCl;s (g).
25%2 PCl; € PCl; (g)-93 (FET (TETR IRIAT SI%] (0|

(c) According to VSEPR rule draw the structures of the following compounds
(any three):

(i) SF4, (ii) XeF4, (iii) BrFs, (iv) CF,

VSEPR S wrepiica fasfafe @etefem sion ot ste (-t f&=(0)
| (i) SFa, (ii) XeF,, (iii) BrFs, (iv) CF4
(d) State radius ratio rule and mention its limitétions.
1x2 I it o Rye At @k el S e
(e) Explain the melting point order:

ETACER S G AN

NaCl > CaCl, > AICl;

14.(a) The dipole moment of carbon dioxide is zero but that of water is 1.85 D.
Explain.

I ©IR TR fGrze e =+, 5% wew 1.85 D1 101 It
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(b) How many types of hybridization involving s and p orbitals are possible?
Give illustrations with examples.

s @R p orbital-GF AT IS AFFA IRFAITV TCH M| Wwﬁ‘@
it

(c) Lattice energy of an ionic compound is higher than that of covalent
compound. Why?"

A e Seeife ARG (@R Te=E STt @ (@ 9

(d) Ratios of cation to anion radius in two ionic crystals are 0.414 and 0.732.
Predict their structures.

7 SFAA (TR FIORE € ST JPNER SF2AS IAGF 0.414 8 0.732)
RleeBrokicl

UNIT-II

15.(a) Give a comparative study of the elements ‘O-S-Se-Te’ with reference to
their electronic configuration and oxidation states.

FEREAR 2157, TR FRA-GF FACATF ‘0-S-Se-Te’ (NN GeaEe Sl
@M

(b) What is electron affinity? How does it differ from electronegativity?
I G [ 9 SIGLANRFOIT AL €7 2irow F 9

(c) PCl; and NCl; do not give similar compounds on hydrolysis— Explain.
PCl; @& NCl; S¥-Resre @32 eiSt (ot Tesis 36 Al — Jii |

(d) What is “inert pair’ effect?
At we’ eroR fF 2

16.(a) What do you mean by inert gas? Give examples. Are they really inert? In
which group of the periodic table are they placed?

e o191 3e0e & @RI ¢ Swiggel wie | ot & e e 2 w1 Rdiw @
8T GTHA T 9

1025 10
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(b) Write one method of preparation of Na,S,03 with reaction. Give one use.
Na,$,0;-97 267 93l +1&fe AiMFaerz [ige It @k 93 J377 @

(c) The first ionization potential of Mg is 7.64 eV but second ionization
potential is 15.03 eV. Why?

Mg-93 2R SIaedw RS 7.64 eV 7% o wRmred {3 15.03 eV -
@ 9

(d) Explain why:
TP PNe
(i) Electron affinity of fluorine is less than that of chlorine.
TR G SRHeR T G GoE I3
(i) H>O is less acidic than H;S.
H,S So1 H,0 % S5 |
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