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CHEMISTRY B
Paper’ : CHE0100104
( Chemistry-1)
Full Marks : 45
Time : 2 hours _

The figures in the margin indicate
Jull marks for the questions.
1 Answer either in English or in Assamese.
] 1. - Answer the following questions as directed :
- : . 1x5=5
ot sepifR woe fimt esnz G far
(@) What are the 4possib1e values of
principal (n) and azimuthal quantum
number (I) for the unpaired electron of
the atom having atomic number 9 ?
AARARE AT 93 sIRACHTS 20 ey
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(b) The correct decreasmg order of the first

(c)

ionization energy of the following
elemcnts is—

» (Choose the correct optlon)
. were T GTerTRs A e *feT 9=

et ™m— (@ﬁww@ﬁ@w

@) He>H>Be>B

(ii) Be>B>H>He
(iii) H> He>Be>B
(ivy B>Be>He>H

Which of the following alkanes has the
ab111ty to exhibit optlcal activity ?

(Choose the_ correct optlon) '

were Al (FINCE G W GlTES

B (z)‘ Neopentane

R ATHR

- (i) Isopentane

i35 CACEA |
(iii) 3-methylpentane

3-RfEETsTsT
(iv) 3-methylhexane

3-fizsicerew
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(d) The real gasés show nearly ideal
behaviour at

(Choose the correct option)

wcﬂwwmcwﬁqum
(@E@W%@@@W)

(i) low pressures and low
| temperatures

TN Bl S N TIeONS

(i) low pressures and Vhigh -
: temp,eljatures

T Biv OiF TH SISO

(i) high pressures and low
temperatures

T Bivt Ol I Sweere

(iv) high pressures and high
temperatures -

T Bio T T Taeors

(e) What is critical micelle concentration ?

Ww‘ﬂmmmqﬁmﬁsqm
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2. Answer any five of the following questions :

2x5=10

| Tﬁmmﬁm%ﬁaw&rw

(@)

Calcuilate the radius of the third Bohr
orb1t for hydrogen atom.

aﬁg’cm ﬂwaa—ﬁna’aamﬁmma -
= T

o leen that

ﬁmm

Planck’s constant (2% &F) = 6 626 x 10-34Js

" Mass of electron- W’;ﬁ' ©F) =9-909 x 10731 kg

Charge of electron @‘7‘@’;@' W&F{) =1 602 x 10-19C
Perm1tt1v1ty of vacuum (IRFTSI ATo)

| =8854 x 1071 2kg I m o2 '

- (b) Why there are no 2d and 3f orbltalso

(9

Briefly discuss.

2dwsfmﬁtﬁaﬁsﬂﬁwﬁmi

Calculate the screening constant (o)
and effective nuclear charge for 3d
electron of iron.

| > RO 3dﬁa§ﬂamﬁﬁ\mwwﬁ

ﬁ@ﬁﬂww%%mn
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(d) Which among KF, KCI and KI éxhibits.

(o)

lowest lattice -energy ? -Explain the
reason.

KF, KCI9I%: KI f$oge mﬁawﬁﬁ@rﬁ;ﬁ
e e ey ot 1

_ Elll in the blanks :

<M B2 o3l T ¢

(i) A compound is said to be
because the compound contains a
centre, a 'plane or axis. of chirality.
GO TR T o = e
GBS B R, @ «ﬂﬂammw ~
- o A= | ‘o

(ii) The molecules_ given below (A) and |
(B) are

~ TWW‘IWW(B) e |

H

CH,
CH, -

..(A)A |
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() What is hyperconjugafion ? Why it is

called no-bond resonance ?

ﬁmwm%?mmww
_ﬂ%{%{@m@?

(g) Compare the acidity of SubStlt‘L‘lth
phenolic compounds :

ﬁ%@lﬁ‘%’%ﬁs mmwﬁww |

Ea

: OH OH

() The van der 'Waals constants for two
gases are as follows :

1 (I T R T T FTT

weTs Al 4399 8
gas  a (atm I2mol?) . b (Lmoll)
x - 139 00391
vy 359 0-0427
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Which of them is more easily liquefiable

and which has a large molecular size ?

S QY @W‘rﬁﬂwmﬁwﬁa
AR O PRGR IR eI TreT?

(i) Define Boyle’s temperature and critical

_temperature. .
W TR i FIRe Breol kw B |

() The radius of a given capillary is
.0:032¢cm.- A liquid whose density is
0-796gL"! rises to the height of 2-8cm
in the capillary tube when it is dipped
in a liquid.. Calculate the surface

tension of the liquid.

Bt T TTR IS A 0-032¢m , @A
OGB! NG 2-8cm Twretas T |

OO TG T 0-796gL1 | SO o
IGREET
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3. .b . Answer any Jour of the following questlons

SX4 20 -

WW ﬁmwwﬁﬁ? Ter 741 ¢

(a) Usmg the concept of quantum numbers

calculate. the maximum number of

" electron presént in the M shell. Give

their distribution in the shells, sub-
shells and orbitals. .

«WWW\?URW‘NW?T% Mcvﬂwanﬁm

o1t T TCAG TR SRl T | RGP
RfSq %1, BR-(551 Wi SRRCGeT waiig fatt |

'(b) Explain the Born-Haber cycle for NaCl
crystal. :

"(c) (i) What is steric inhibition of
resonanCe ? ' 2
s R T

(ii) 2,6- dlmethly—4 mtrophenol
(pK,=7-75) is more acidic than
: .3,5—_dimethy1—4-nitfophenol '
(pK,=825). Explain. =~ = 3
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.NaCZWW?‘f@RW@WW| )

2,6-SRFAR-4- ARG R

(PKa=T7-75), 3,5-SRNAZA-4- .
TRERET (pk, = 8-25) 5z @f5 |
G |

(@ i) Arrange the following groups in

decreasmg order of. priority for .'

. assigning R.& S configuration to
chiral molecule. ' -3

'-Wﬁmsw@ﬁﬁﬁ@ﬁvmle&s
ﬁmmmcwwafwww
Wrary

| - |l
_C——-OH, —CH=CH2, —C—CH:;J

o . 0.
. - - |
—c NHZ, —CH. ——NH2, ——c -H

(i) Give the co,nfiguration, symbols
(R or S) to the following
compounds : : )
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‘gas equation ?

~ derive its SI unit. .
1Pas = 10 poise. How does viscosity of

TW@WW%@(R\WW
S) ot ¢
'NH, S O|H
CH,—C —H  HO—CH,— C —CHO

_ COOH H

B

Derive van der Waals equation for n .

moles of a gas. Under what conditions
the equation takes the form of ideal
| 4+1=5

n W (1 I O BT T SN BAANT
WI%WW‘T@I’@WC"‘IEW@?

o TR

How does viécosity of a liquid arise ?
Define co-efficient of viscosity and
: ' Show that

a hquld depend on temperature ?
1+2+1+1=5

sji%?gi? Aol B
e ol o Bt SI e el 1) OT4SA
(¥ 1Pas = 10 poise | ©IeR Fwe! A
ol 8oige 6T FE?
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4.

() What is the significance of y in

)

‘orbital wave function?

Schrédinger wave equation.? What is
an atomic orbital? Why y is called

2+1+2=5
T TOeTee O291 999 y I ooy [ ¢ ol
SRRCoe 2 wﬁmwﬁu‘mw\ﬂwqﬁ

@RI 72 :

Dlscuss the factors affecting electron
‘affinity. | |
- FEFA G IR A w |
Answer any one of the followmg 10
Ricreat oﬁra Tex %’PJ]’
(a) () Show. that accordingy to Aufbau A
- principle energy of 4s<3d.
However chromium shows 4s!3d5
electronic éonﬁgu'ration instead of
452344, Explain the reason behind
it. 2+3=5
S (T TIRIT NS WS =i
4s<3d| FRA 4s23d47 ARa0S
4s13d5 (T TW G T |
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(ii) -Write the postulates of Bohr’s

. _ fh_eory. How Bohr’s theory explain
" the spectrum of H-atom ?

L - 243=5

TR oY FRIEIE Fl | T o9
AR H-sRE 39T e 3,
Ro T

(b) :(i) U.sing Born Haber Cjcle, calculate
S the electron affinity (EA) of Cl from
the followmg data— 5 .

'a‘ffWWWWﬁmwﬂﬁ stal
TR R TG S st —
| AH,(RbCI) = ~102-9kCal/ mol

[E(Rb) =95kCal/mol

AH, (Rb) = 20-5kCal/mol

DCL, = 54kCal/mol

u=-166 leCal/mol

(i) Justify the following data with
- proper explanation : S

W%Wza—eﬁwwaﬁwwo :

Element (@) 1st IP (eV).  2nd IP (eV)
Ga. 599 2051
Ge ' 789 1503

As . 981 1863

{d (). How does the van der Waals A
€quation of state explain the

. exceptional behaviour of hydrogen -
and helium ? 3

wmmﬁ««wmmm |

-ﬁﬁwmamﬁnﬁﬁwwvﬁ%mamwmaﬁﬁ
vﬁnvmv'

(ii) Wr1te down the values of critical
constants on the basis of van der
Waals’ equation and prove that

RT, -
= 2 67 S
PV, _ . - 4
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(i)

(d) )

(ii)

RT.

FVe

=267

.The van dér Waals’ constént b for

nitrogen is 3:91 x 10-5m3mol-.
Calculate the radius of a mtrogen
molecule. 3

m‘@’wﬂ cmwwwww

b3 W 391 x 10-5m3mol-1 1| @Bl
| a@mwiam«mﬁcﬁ'wu

Describe & method ‘with theory

commonly used for the
measurement of viscosity of a

liquid. . _ —
| SR e i AR AT e
T Bl RS o Bire I T |

Explain the cleaﬁsihg action of

detergent. : | 3
NG ARSI G 3|
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(i) Classify .the following species as’
electroph11es and nucleophiles.

Yx6=3 -

wmmwﬁw'
o g s

H,0:, H,0°, Br°, BF,, NH,, CQHSOHT
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